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Abstract 
 
Background  
Two non-optimal approaches to activity engagement adopted by people with 
persistent pain have been reported in the chronic pain literature; with these being 
overactivity and activity avoidance. The first approach refers to unhealthy prolonged 
activity engagement that lead to an overactivity−underactivity cycle whereby periods 
of excessive activity are followed by prolonged intervals of rest due to significant 
increases in pain.  The second describes a subgroup of patients who avoid activities as 
a way to minimise pain escalation.  Both approaches are postulated to lead to 
functional decline, with activity pacing being a key adaptation strategy taught in many 
pain programs across the world to help alter these maladaptive activity patterns.  
Pacing allows individuals to participate in activities in a way that does not cause pain 
exacerbations, which then allows planned and calculated increases of activity.  Pacing 
is considered an essential element of pain management programs and is one of the 
most widely endorsed pain management strategies by occupational therapists. 
However, activity pacing is a poorly researched intervention in chronic pain 
management. Furthermore, while activity avoidance has been extensively researched 
through the ‘fear-avoidance model of chronic pain’ little research has explored 
overactivity behaviour. The evidence linking this behaviour to indicators of patient 
functioning is sparse. 
 
Aims 
In this thesis, a mixed methods design is utilised to: 1) examine the validity of 
overactivity as a construct, 2) conduct a comprehensive examination of the effects of 
overactivity on an individuals’ daily function, 3) provide insight into how habitual 
engagement in overactivity behaviour develops, and 4) explore the value of activity 
pacing as a treatment strategy for individuals who are habitually overactive.       
 
Methods 
The following methodologies were applied: 1) a systematic review and meta-analysis, 
2) a cross-sectional questionnaire-based study, 3) a five-day observational study, and 
4) two qualitative studies.  
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Results  
A summary of results for each study aim is presented below. 
Aim 1: The validity of overactivity as a construct 
1) Results provided preliminary support for overactivity as a construct by finding an 
association between a self-report measure of habitual overactivity and: a) a large 
variation in pain intensity ratings, b) a large variation in objective activity across days, 
and c) prolonged activity engagement (i.e. high levels of physical activity or 
prolonged sedentary task engagement) followed by significant increases in pain 
repeatedly observed in an individual’s data over a five day period.  
 
Aim 2: A comprehensive examination of the effects of overactivity on an individuals’ 
daily function 
1) Results from the systematic review suggested that, while persisting with activities 
in spite of pain is a positive coping strategy, doing too much and severely aggravating 
pain levels is associated with poorer functioning including more pain, poorer 
psychological functioning, and more global physical disability. Findings from 
quantitative investigations suggested that a relationship exists between overactivity 
behaviour and a) more pain variation, b) higher average pain intensity, and c) reduced 
activity participation. Findings from the two qualitative studies supported these 
findings and provided further insight into these associations.  
2) Cross-sectional quantitative examinations revealed an association between self-
reported overactivity and poor sleep quality. Results from the five-day observational 
study supported this association, with higher mean daytime activity levels (indicative 
of engagement in higher intensity activities throughout the day) predicting longer 
periods of wakefulness at night, and fluctuations in daytime activity linked with a 
shorter sleep duration. Findings from the qualitative studies supported and provided 
further insight into these associations. 
3)   Findings from the qualitative studies supported an association between 
overactivity and reactive pain coping. Participants who were habitually overactive 
reported using coping strategies such as alcohol, cigarettes, taking extra medication 
and presenting to the emergency room of their local hospital to cope with pain 
exacerbations. Results from the five-day observational study suggested that there is an 
association between overactivity and opioid usage.  Individuals reporting higher levels 
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of overactivity were more likely to be prescribed opioids at the time of data collection 
and more likely to take “as needed” (PRN) opioid medication over the five days of 
data collection.  
 
Aim 3: Insight into how habitual engagement in overactivity behaviour develops  
1) All participants in the first qualitative study, who were habitually overactive, 
believed their behaviour was part of their pre-morbid personality. These individuals 
reported engaging in high levels of activity prior to developing chronic pain; 
identified with being hard working and successful; and described perfectionistic and 
obsessive personality traits. All participants also reported that 
environmental/interpersonal factors impacted on their behaviour. In addition, they all 
identified aspects of psychological inflexibility in themselves.  
2) Cross-sectional examinations revealed that higher levels of preoccupied or fearful 
attachment were directly associated with higher levels of overactivity. When 
combined with research in healthy samples that link higher levels of preoccupied or 
fearful attachment to over-commitment to work, perfectionism, and burnout, the 
results of this study support the idea that overactivity is inherent to an individual's 
personality that may be influenced by environmental and or interpersonal factors.   
 
Aim 4: The value of activity pacing as a treatment strategy for individuals who are 
habitually overactive   
1) An overarching theme of both qualitative studies was that it is difficult to alter 
habitual overactivity behaviour. However, participants in the first qualitative study 
who were successful in changing their overactivity behaviour after a pain 
management program, reported that using pacing had an appreciable and positive 
impact on their life. The majority of participants reported a reduction in pain 
exacerbations and a more consistent level of activity when using pacing. Participants 
believed that this resulted in lower levels of pain, increased productivity, 
improvements in mood, increased participation in valued activity, and improvement in 
their overall health and quality of life.  
 
Conclusions  
Results suggest that overactivity behaviour is complex, is influenced by multiple 
factors, negatively impacts on multiple quality of life domains, and is difficult to 
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change. Despite this, some individuals are able to learn pacing strategies and enact 
behaviour change with health professional support, with these changes having a 
substantial positive impact on their life. Incorporating treatments such as attachment-
based interventions and acceptance and commitment therapy, to address 
psychological inflexibility and interpersonal factors influencing behaviour, in addition 
to the current cognitive behavioural therapies offered in the contemporary clinical 
context, may support more habitually overactive patients to make lasting changes in 
behaviour. 
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Section 1: BACKGROUND 
1
   
Chapter 1: Introduction 
Chronic pain is pain that lasts beyond the time expected for healing following surgery, trauma, a 
disease state or other health condition (Siddall & Cousins, 2004). A large body of research indicates 
that chronic pain is associated hypersensitisation of the nervous system with physiological changes 
found in periphery, spinal cord, and brain (Fine, 2011). Chronic pain poses a major burden for 
individuals and for society as the condition is both common and often resistant to medical 
treatment. The prevalence of chronic pain worldwide is estimated at 30% (Elzahaf, Tashani, 
Unsworth, & Johnson, 2012) and studies have shown that the prevalence rate in certain regions is 
increasing (Manchikanti, Singh, Datta, Cohen, & Hirsch, 2009).  In Australia, it is estimated that the 
condition affects 20% of the population with 5% of Australians reporting disabling levels of pain 
(Blyth et al., 2001). Numerous qualitative and quantitative investigations have shown that chronic 
pain has a profound effect on function with individuals with chronic pain reporting a reduction in 
their ability to maintain paid employment, complete household chores, and engage in leisure and 
social activities (Breivik, Collett, Ventafridda, Cohen, & Gallacher, 2006; De Souza & Frank, 2007; 
Harris, Morley, & Barton, 2003; Strunin & Boden, 2004).  The economic cost of chronic pain is 
recognised to be greater than most other health conditions due to its impact on absenteeism rates, 
productivity levels, and early retirement (Phillips & Harper, 2011). In Australia, the total economic 
cost of chronic pain in 2007 was estimated at $34 Billion, including $11 Billion productivity costs 
and $7 Billion direct health care costs (MBF Foundation, 2007).  
 
The diagnosis and treatment of chronic pain has traditionally been based on a biomedical model 
(Bendelow, 2013). Biomedical models aim to explain pain through disease processes and etiologic 
factors that are biological in nature (e.g., injury) with treatment aimed at removing the pathological 
condition or stimulus (Feinberg, Gatchel, Stanos, Feinberg, & Johnson-Montieth, 2015). In 1976, 
Fordyce contributed to a radical shift in thinking when he proposed the operant behaviour model as 
an alternative to traditional biomedical perspectives. While the operant model of chronic pain does 
not discount the role of biological factors in the development and maintenance of pain, the 
importance of learning processes in the chronification of pain is emphasized (Gatzounis, Schrooten, 
Crombez, & Vlaeyen, 2012).  In his ground-breaking book “Behavioral Methods in Chronic Pain 
and Illness”, Fordyce (1976) outlined how targeting and reducing “pain behaviours” can enable 
individuals to become more physically active and reduce their dependence on pain medications. The 
practice of pain rehabilitation continued to develop and evolve throughout the twentieth centaury 
with the growth of physical and occupational therapy, the development of cognitive behavioural 
approaches to the assessment and treatment of chronic pain, and the establishment of medical 
specialties such as psychiatry,  physical, and occupational medicine (Feinberg et al., 2015).  
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A wider variety of treatment options are now available for individuals with chronic pain. These 
treatment options generally fall into six major categories: 1) surgical approaches, 2) pharmacologic, 
3) interventional (invasive techniques, such as injections, that aim to alter nerve function),  4) 
neuromodulation (direct stimulation of the nervous system with electrical signals e.g. deep brain 
stimulation), 5) physical medicine (non-pharmacological strategies aimed to enhance/restore 
physical function and quality of life) and, 6) behavioural medicine (non-pharmacological treatment 
strategies focused on behavioural change and self-management) (Rosenquist, 2015). It is now 
widely recognised that the biomedical model of chronic pain is inadequate and the best available 
approach to chronic pain management from both a therapeutic and cost-effective perspective is 
interdisciplinary care, which can be provided in the form of a pain management program (Gatchel, 
McGeary, McGeary, & Lippe, 2014; Gatchel, Peng, Peters, Fuchs, & Turk, 2007). In 2012, it was 
estimated that there were over 700 interdisciplinary pain programs operational in the developed 
world (Schatman, 2012). One of the key treatment strategies outlined by Fordyce in 1976, is still 
considered a key adaptation strategy in the treatment of chronic pain and is taught in 
interdisciplinary pain management programs worldwide. This treatment strategy is known as 
activity pacing.  The rationale behind activity pacing is that certain approaches to activity 
engagement, when in pain, can have harmful physiological, psychological and social consequences 
(Fordyce, 1976). Different approaches to activity engagement in chronic pain and evidence for 
activity pacing as a treatment strategy are discussed in the remainder of this chapter.  
 
1.1 Activity Avoidance  
Fordyce (1976) described a group of patients who habitually reduce physical activity and use rest to 
relieve pain in his book “Behavioral Methods in Chronic Pain and Illness”. Fordyce proposed that 
this is a learnt behaviour which is reinforced over time because it either relieves pain or has social 
consequences which are perceived as positive by the individual (e.g., family members taking over 
arduous tasks). Fordyce labelled individuals who find rest reinforcing as “recliners” and argued that 
these individual would benefit from increasing activity levels.  In the 1980’s, Phillips (1987) and 
Lethem et al. (1983) relabelled the behaviour as “activity avoidance” and expanded on Fordyce’s 
work by detailing the role addition cognitive factors (e.g. fear of pain, self-efficacy) may play in 
forming and shaping the behaviour. A marked increase in empirical investigations focused on 
activity avoidance behaviour then occurred at the turn of the century, following the introduction of 
the fear avoidance model of chronic pain by Vlaeyen and Linton (2000).  
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The fear avoidance model proposes that catastrophic (mis)interpretations of pain led to fear of pain 
and avoidance of movements/daily activities that provoke ones pain. Activity avoidance behaviour 
results in disuse (i.e. decreased physical activity levels in daily life), higher levels of depression and 
more disability. The graphical representation of the fear avoidance model as originally proposed by 
Vlaeyen and Linton (2000) is presented in Figure 1. 
 
Figure 1. A graphical representation of the fear avoidance model of chronic pain (Vlaeyen & 
Linton, 2000) 
 
 
 
Numerous studies empirically investigated and validated the model by successfully finding 
associations between the model’s components (such as an association between disability and both 
catatstrophing and fear of pain (see Leeuw et al., 2007; Pincus, Smeets, Simmonds, & Sullivan, 
2010)). The model has however been criticised as being too simplistic (Moseley, 2011). 
Researchers have argued that activity avoidance can be present in the absence of fear of pain and 
the model ignores Fordyce’s original theory relating to the role social factors play in the acquisition 
of the behaviour (Moseley, 2011; Pincus et al., 2010). Pincus and colleagues (2010) argued that it 
would be useful to identify subgroups of habitual avoidant individuals based on the 
movement/activities that one avoids and the rationale for avoiding these specific 
movements/activities (i.e. fear versus depression versus social beliefs). However, Van Damme 
(2015) recently suggested that the term “activity avoidance” is only applicable when fear of pain 
and (re)injury is the major reason for activity reduction/cessation.  
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Another criticism of the model is that there is lack of empirical evidence supporting the assumption 
that individuals with chronic pain suffer from disuse and deconditioning (i.e. decreased physical 
fitness/capacity). While some studies have found that individuals with chronic pain are less active 
or fit than healthy controls, others have found comparable levels of activity between the two groups 
(see  Verbunt et al., 2003a). In addition, numerous studies have failed to find an association 
between self-reported activity avoidance and lower objective physical activity levels (Hasenbring, 
Plaas, Fischbein, & Willburger, 2006; Huijnen et al., 2011), as well as, an association between pain-
related fear and measures of physical fitness/capacity (Demoulin et al., 2013; Smeets, van Geel, & 
Verbunt, 2009; Verbunt, Seelen, Vlaeyen, van der Heijden, & Knottnerus, 2003b).  Despite no 
apparent empirical link between activity avoidance and an actual reduction in physical activity,  
some authors have used to term “underactivity” when describing activity avoidance behaviour 
(Birkholtz, Aylwin, & Harman, 2004) and other have referred to an association found between low 
levels of physical activity and self-reported disability as an association between activity avoidance 
and disability (Van Damme & Kindermans, 2015). 
 
Despite these conceptual issues, activity avoidance continues to be a prominent construct in chronic 
pain literature that is extensively researched. The construct is featured in many recent models that 
aim to explain chronic pain and disability such as the avoidance-endurance model of pain 
(Hasenbring, Hallner, & Rusu, 2009), the mood-as-input model (Vlaeyen & Morley, 2004), and 
self-regulation theory (Van Damme & Kindermans, 2015).  
 
1.2 Overactivity 
The second maladaptive activity-related behaviour described by Fordyce (1976) refers to 
engagement in high levels of activity which severely aggravates pain, forcing the individual to rest. 
Fordyce labelled individuals who habitually engage in high levels of activity as “pacers” and 
proposed that these individual learn to associate periods of rest with severe pain which then 
reinforces the learnt behaviour as rest is avoided. The behaviour was further described by Phillips 
(1988) who used the term “overactivity” to refer to individuals who habitually engage in activity in 
a way that severely aggravates pain causing periods of incapacity. Phillips proposed that habitually 
overactive individuals have a “yo-yo” activity and pain pattern whereby individuals cycle throughs 
periods of excessive activity engagement (when pain intensity levels are low) followed by periods 
of severe pain and incapacitation. Phillips labelled this behaviour as “overactivity-underactivity 
cycling” and proposed that as time progresses pain aggravations become more intense and the 
incapacitation periods lengthen. The term overactivity continued to be used by others, such Hanson 
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and Gerber (1990) and Birkholtz et al. (2004).  Hanson and Gerber (1990) proposed that 
overactivity refers to engagement in any physical activity that results in a significant pain 
exacerbation and that the behaviour relates to exceeding one’s physical tolerance or limit (which 
has been lowered because of their pain condition) as opposed to engagement in higher levels of 
physical activity than what would be consider normal for a healthy person.  
 
Education about overactivity behaviour and it’s theorised impact on pain and function continued to 
included in pain management programs (Gil, Ross, & Keefe, 1988; Harding & de C. Williams, 
1998; van Koulil et al., 2010) and pain education books such as “Explain Pain” (Butler & Moseley, 
2003) and “Manage Your Pain”  (Nicholas, Molloy, Tonkin, & Beeston, 2011). In both “Explain 
Pain” and “Manage Your Pain”, a significant pain exacerbation that results from spending too long 
on sedentary activities that require a sustained spinal position (e.g. sitting at a computer) is accepted 
by the authors as being a form of overactivity.  Both publications also proposed mechanisms for a 
theorised link between overactivity and disability. Based on knowledge gained through advances in 
neuroscience, Butler and Moseley (2003) proposed that habitual overactivity behaviour (which is 
referred to in their work as “boom bust”) contributes to hypersensitisation of the nervous system 
and reduced activity tolerances overtime. Whereas, Nicholas and colleagues (2011) suggested that 
the prolonged period of rest/incapacity associated with overactivity behaviour contributes to 
deconditioning which then impacts on physical capacity.  
 
Empirical research investigating overactivity behaviour did not transpire despite the continued use 
of the term “overactivity” and attempts by multiple authors to define overactivity as a construct. 
Conceptual confusion has also emerged as numerous authors appear to use the term overactivity 
interchangeably with “endurance”, “persistence”, and “overuse”(Hasenbring & Stenner, 2015; 
Karsdorp & Vlaeyen, 2009; Kindermans et al., 2011; McCracken & Samuel, 2007; Van Damme & 
Kindermans, 2015)  
 
1.3 Endurance 
The terms “endurance” or “task persistence” refers to persisting with activities in spite of pain and 
precede overactivity (Hasenbring & Verbunt, 2010). While related, endurance and overactivity are 
different constructs; all individuals who are habitually overactive persist with activities in spite of 
pain; however, not all individuals who persist with activity in spite of pain do so until they severely 
aggravate their pain and are hence overactive. Like avoidance, endurance/task persistence is a 
construct included in many recent pain models, including the avoidance-endurance model of pain 
(Hasenbring & Verbunt, 2010), the mood-as-input model (Vlaeyen & Morley, 2004), and self-
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regulation theory (Van Damme & Kindermans, 2015). It is thought that endurance is neither 
adaptive or maladaptive as it’s effect on function depends on contextual factors (Hasenbring & 
Stenner, 2015). Endurance behaviour is also not the target of a specific pain treatment strategy per 
say.  
 
1.4 Overuse 
“Overuse” is a term that is commonly used in sports medicine. Overuse is traditionally defined as 
an injury that results from a mechanism of repetitive stress and cumulative trauma during physical 
activity which causes local inflammation and later tissue degeneration (Nadler, Wu, Galski, & 
Feinberg, 1998; Roos & Marshall, 2014). Overuse injuries are typically insidious in nature, 
developing with continued activity, particularly when there is insufficient time for recovery 
between episodes of physical activity (Roos & Marshall, 2014). The construct overuse differs from 
overactivity in the sense that the severe pain aggravation that results from overactivity behaviour is 
thought to be caused by a hypersensitised nervous system as opposed to actual tissue damage 
(Butler & Moseley, 2003). Overuse is a featured construct in the avoidance-endurance model of 
pain (Hasenbring & Verbunt, 2010) and the mood-as-input model (Vlaeyen & Morley, 2004). Both 
of these models were developed to explain musculoskeletal pain conditions and purpose that 
persisting with activity in spite of pain (i.e. endurance behaviour) can increase one’s risk of an 
overuse injury.  
 
1.5 Activity Pacing  
Fordyce (1976) described how rest becomes pain-contingent for individuals who either habitually 
avoid activity or are habitually overactive. For both behaviours, the anticipation of pain, mild pain, 
or severe pain triggers rest. The recommended treatment proposed involved changing the 
contingency for rest whereby rest becomes either goal-contingent or time-contingent using activity 
pacing. Fordyce (1976) outlined three treatment steps: 1) establishing an activity baseline, 2) 
establishing quota and increment rates, and 3) reinforcing exercise and activity. The first step 
involves individuals working out their tolerance for activities (i.e., the point that pain, weakness, or 
fatigues causes an individual to stop activity) and establishing a healthy level of activity through 
diaries or baseline trials conducted by a health professional. Individuals then build on this healthy 
level of activity by gradually increasing activity using quotas that are based on time or the 
completion of a task.  Quotas should be incremented in a way that activity is always able to be 
performed without the individual being forced to stop because of pain, weakness, or fatigue (i.e., 
“exceeding their activity tolerance”).  Activity and exercise sessions are planned to provide an 
interval of rest immediately following the completion of a quota to reinforce activity and exercise. 
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Others, such as Keefe and colleagues (Gil et al., 1988; Keefe et al., 1990a; Keefe et al., 1990b) and 
Sternbach, (1978) went on to describe similar operant treatment protocols to Fordyce (1976); 
however, these differ slightly in terms of the behaviours used to ensure one does not exceed their 
activity tolerance and in the goals of the treatment strategy (e.g., decreasing disability versus 
decreasing pain). Activity pacing has also been incorporated into energy conservation treatments for 
individuals with rheumatoid arthritis where individuals are encouraged to alternate between activity 
and rest to avoid energy depletion and achieve goals (Gill & Brown, 2009; Melvin, 1977). Activity 
pacing, applied in this context, is quite different to the operant approaches in that the role of 
contingencies is not considered and gradually increasing activity is generally not a component or 
goal of the treatment (Nielson, Jensen, Karsdorp, & Vlaeyen, 2013). This is a source of confusion in 
the field with some concluding that activity pacing is a poorly defined construct (Gill & Brown, 
2009; Nielson et al., 2013). A number of research groups have attempted to define activity pacing 
through concept analyses, narrative reviews, and Delphi surveys (Antcliff, Keeley, Campbell, 
Oldham, & Woby, 2013; Birkholtz et al., 2004; Jamieson-Lega, Berry, & Brown, 2013; Nielson et 
al., 2013). Each group has derived different conclusions.  
 
Birkholtz and colleagues (2004) first attempted to provide a comprehensive definition of pacing by 
describing the various ways one could break up, modify and schedule activities to ensure activity 
tolerances are not exceeded (i.e. taking frequent short breaks, changing one’s posture and tasks 
frequently, slowing down the rate at which an activity is performed and reducing tension/effort 
behaviour during activities). Included in their definition was that one should attempt to increase the 
amount of time spent on an activity gradually. Jamieson-Lega and colleagues (2013) defined pacing 
as: “an active self-management strategy  whereby individuals learn to balance time spent on activity 
and rest for the purpose of achieving increased function and participation in meaningful activity” (p. 
211). This definition places emphasis on one behavioural strategy to ensure activity tolerances are 
not exceeded (i.e. alternating activity and rest). Nielson and colleagues (2013) attempted to provide 
a more broader definition: “activity pacing is the regulation of activity level and/or rate in the 
service of an adaptive goal or goals” (p. 465).  In contrast, Antcliff and colleagues (2015) argued 
that activity pacing is a multi-faceted construct that includes: 1) strategies to break up and structure 
daily activities, 2) ensuring activity levels are consistent across days, 3) gradually increasing and 
prioritising activities, 4) planning activity, and 5) accepting one’s functional capacity. Cuperus and 
colleagues (2015) attempted to define the concept of activity pacing in rheumatology care and 
concluded that ‘breaking up tasks into manageable pieces’ and ‘planning and prioritising activities’ 
were the most important behaviours associated with the activity pacing construct. The Delphi 
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surveys conducted by both Cuperus and colleagues (2015) and Antcliff and colleagues (2015) found 
that ‘slowing down’ or changing the rate that one performs an activity was not endorsed by the 
panel of international experts as being a component of pacing which is in contrast to earlier 
definitions.     
 
Antcliff and colleagues (2013) noted that two panel members that were part of their Delphi survey 
queried whether ‘grading up’ (i.e. gradually increasing one’s activity levels) is a separate construct 
from pacing. The source of this query is likely to arise from the use of the term “graded activity”.  
The term graded activity was first used by Lindstrőm and colleagues (1992) to describe an exercise 
program that used Fordyce’s (1976) principals of operant conditioning, whereby, following the 
establishment of a baseline, physiotherapy exercises were gradually increased by therapists using 
quotas. The term graded activity continues to be widely used to describe such an exercise program 
(Gatzounis et al., 2012; George, Wittmer, Fillingim, & Robinson, 2010; López-de-Uralde-
Villanueva et al., 2015).  Adding to the confusion is the use of the term “graded exposure”. Graded 
exposure exercise programs are similar to a graded activity program, however graded exposure 
programs target individuals who are habitually avoidant by exposing these individuals to specific 
situations of which they are fearful during rehabilitation (López-de-Uralde-Villanueva et al., 2015).  
Exposure to previously avoided activities is graded, starting with activities that elicit minimal 
amounts of fear, with the aim of correcting catastrophic misinterpretations of pain leading to 
diminished fear of pain and disability (George et al., 2010; Leeuw et al., 2008).  Gatzounis and 
colleagues (2012) distinguishes graded activity from activity pacing by suggesting that graded 
activity focuses on gradually increasing the time spent on activities while activity pacing involves 
braking down activity into smaller portions and scheduling activity in a way that won’t severely 
aggravate pain. Some authors have however suggested that activity pacing is a component of graded 
activity (Macedo, Smeets, Maher, Latimer, & McAuley, 2010), while others maintain that gradually 
increasing activity levels is an integral part of the construct activity pacing (Antcliff et al., 2015; 
Birkholtz et al., 2004).  
  
Despite disagreement on the conceptualisation of the term activity pacing, the treatment strategy is 
still widely used to target habitual overactivity and avoidance behaviour. A recent narrative review 
of the literature revealed 173 articles that listed activity pacing as a treatment strategy for chronic 
non-cancer pain (Jamieson-Lega et al., 2013). Delphi surveys have revealed that health professional 
consider activity pacing to be an essential element of pain management programs (Torrance et al., 
2011), and the treatment is one of the most highly endorsed pain management strategies among 
occupational therapists for individual’s with chronic pain (Brown, 2002). While a literature search 
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in 2009 yielded no relevant outcome studies specific to pacing as an intervention (Gill & Brown, 
2009), numerous pacing questionnaires have been developed in the last decade which has led to a 
number of cross-sectional examinations of the relationship between pacing, as a behavioural coping 
strategy, and measures used in outcome studies such as pain intensity and disability (Nielson, 
Jensen, Karsdorp, & Vlaeyen, 2014). While it is unclear if activity pacing is an effective treatment 
in chronic pain management, some insight may be gain from examining the associations between 
activity-related behaviours in chronic pain and indicators of patient functioning. The paper in the 
following chapter explores such associations via a systematic review and meta-analysis of 
correlations obtained in cross-sectional examinations. In the remainder of this thesis, activity pacing 
is viewed from an operant perspective and is defined as strategies used to break down activity into 
smaller portions and scheduling activity in a way that won’t severely aggravate pain. Activity 
modulation is used as an umbrella terms for any treatment strategy that aims to alter an individual’s 
activity level. This term incorporates both activity pacing and graded activity interventions. 
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Chapter 2: Paper 1  
 
Andrews, N., Strong, J., & Meredith, P. (2012). Activity pacing, avoidance, endurance and 
associations with patient functioning in chronic pain: A systematic review and meta-analysis.  
Archives of Physical Medicine and Rehabilitation, 93, 2109-2121.e7. doi: 
10.1016/j.apmr.2012.05.029 
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ABSTRACT. Andrews NE, Strong J, Meredith PJ. Activity
pacing, avoidance, endurance, and associations with patient
functioning in chronic pain: a systematic review and meta-
analysis. Arch Phys Med Rehabil 2012;93:2109-21.
Objective: To systematically review the associations between
different approaches to activity (ie, activity pacing, avoidance,
or endurance) and indicators of patient functioning in chronic
pain samples.
Data Sources: A key word search was conducted in Psy-
cINFO, MEDLINE via Ovid, EMBASE, and PubMed up to
March 2011.
Study Selection: To be included, studies had to (1) be written
in English, (2) report on an adult chronic pain sample, and (3)
report a correlation coefficient between at least 1 measure of 1
of the 3 “approach to activity” variables and an indicator of
patient functioning.
Data Extraction: Two reviewers independently screened ab-
stracts and full-text articles for eligibility and extracted the
data. Results of correlation analyses were grouped on the basis
of measure of approach to activity (pacing/avoidance/endur-
ance) and the criterion variable measured (pain/physical func-
tioning/psychological functioning), resulting in 9 categories.
Random-effects modeling was then used to pool data across
studies in each category.
Data Synthesis: Forty-one studies were eligible for inclusion.
Results demonstrated that avoidance of activity was consis-
tently associated with more pain, poorer psychological func-
tioning, and more physical disability. While enduring with
activity was associated with enhanced physical and psycholog-
ical functioning, these relationships appeared to be dependent
on the measure used, with measures more reflective of persist-
ing with activities to the point of severe pain aggravation
(overactivity) linked to poorer outcomes. Pacing was generally
linked to better psychological functioning but more pain and
disability.
Conclusions: Although causation cannot be determined, re-
sults of this study suggest that both avoidance of activity and
overactivity are associated with poorer patient outcomes. Un-
expected results relating to pacing may reflect either the inef-
fectiveness of pacing if not used to gradually increase an
individual’s activity level or the notion that individuals with
better psychological functioning but more pain and disability
are more inclined to pace activity.
Key Words: Chronic limitation of activity; Pain; Rehabili-
tation; Review, systematic.
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THE WAY IN WHICH an individual with chronic pain habit-ually approaches activity engagement has long been thought
to have an impact on his/her daily functioning.1,2 The premise that
both avoidance of one’s daily activities and overactivity (activity
engagement that significantly exacerbates pain) are linked to func-
tional decline is widely documented, with activity pacing thought
to be a positive pain coping strategy.1-5 Each of these “approaches
to activity” (ie, activity pacing, avoidance, and overactivity) will
be discussed in the following paragraphs.
Avoidance of activity, in chronic pain literature, refers to a
reduction in physical or other daily activities as a means to
minimize pain escalation.2,6 The relationship between avoid-
ance of activity and patient functioning has received empirical
attention in the pain literature through the application of the
fear avoidance model.7,8 According to this model, catastrophic
interpretations of pain can lead to a fear of pain and avoidance
of activity, ultimately resulting in higher levels of disability.8 A
number of reviews have supported links between different
components of the fear avoidance model, such as links between
disability and both catastrophizing and fear of pain. However,
limited evidence is available for a direct link between avoid-
ance of activity and disability.8-10
Overactivity implies engagement in excessive amounts of
activity that results in significant increases in pain and periods
when the individual is unable to function.1 Overactivity is
preceded by a determination to persist with activities in spite of
pain,2,6 otherwise known as “endurance.”11 Overactivity, as an
approach to activity engagement in chronic pain, has largely
been examined through measures of endurance in the field of
pain coping12,13 and, more recently, through the validation of
the avoidance-endurance model.14 This model proposes that
both endurance and avoidance behavior lead to the develop-
ment and maintenance of chronic pain.14 Evidence presented in
a recent literature review, however, revealed inconsistent find-
ings across studies.11 Some studies reported positive associa-
tions between measures of endurance and pain, whereas an
inverse relationship was found in other studies.11
While the definitions of pacing in the chronic pain literature
are varied, pacing is generally referred to as a strategy to divide
one’s daily activities into smaller, more manageable, por-
tions.6,15 When used as a treatment strategy, it allows individ-
uals to participate in activities in a way that should not exac-
erbate their pain, which then allows planned and calculated
increases in activity.3,4 While pacing is a highly endorsed
clinical treatment strategy,16,17 it remains poorly researched.15
The development of pacing measures in the last decade18,19 has
led to a number of cross-sectional examinations of the rela-
tionship between pacing, as a behavioral coping strategy, and
the level of disability. The results of these studies have been
conflicting. While 1 study did support links between pacing
and lower levels of disability,19 a number of studies have found
pacing to be correlated with more disability.18,20-22
Consideration of these findings highlights uncertainty and con-
fusion about the relationship between different approaches to
activity and patient functioning. Thus, the aim of this article was
to provide results of a systematic review and meta-analysis, and to
critically appraise these results, to provide an in-depth exami-
nation of these relationships. In accordance with current theory
and practice, it was hypothesized that (1) both avoidance and
endurance will be linked to poorer functioning and more pain
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and (2) pacing will be associated with less pain and higher
levels of patient functioning.
METHODS
Inclusion Criteria
To be included in this review, studies had to (1) be written
in English, (2) report on a participant group of adults (18y)
with chronic pain (3mo), (3) include at least 1 measure of 1
of the 3 approaches to activity (endurance, pacing, or avoid-
ance) that measured patient behavior (not purely cognitions),
(4) include at least 1 criterion measure of patient functioning
(pain intensity, physical disability, or psychological function-
ing), and (5) report correlation coefficients (Pearson’s r or
Spearman’s ) between a measure of approach to activity and
criterion variable(s). Articles where the participant group con-
sisted solely of cancer-related pain, headache, or migraine were
excluded.
Search Strategy
Four databases (PubMed, PsycINFO, MEDLINE, and
EMBASE) were searched up to March 2011 using a combination
of key words (“chronic pain,” “avoidance,” “endurance,” “task
persistence,” “pacing,” “pain intensity,” “depression,” “anxi-
ety,” “distress,” and “disability”). In addition, a key word
search of identified questionnaires that measure an approach to
activity was conducted. References and bibliographic lists of
retrieved articles were also searched manually.
Inclusion and Data Extraction Process
Two reviewers independently screened abstracts and full-
text articles for eligibility using a custom-designed screening
form. Data (as described in the following paragraph) were then
extracted using an additional form designed specifically for this
purpose. Authors of abstracts for poster presentations were
contacted for additional data. Both screening and extraction
disagreements were first resolved by discussion and those
unresolved by this means were arbitrated by an independent
third reviewer.
The data extracted included (1) authors’ names, (2) publica-
tion date, (3) study design, (4) age of participants, (5) sex of
participants, (6) duration of pain, (7) type of pain, (8) measure
of approach to activity (avoidance, endurance, or pacing), (9)
measure of criterion variable, and (10) results of correlation
analyses between measures of approach to activity and crite-
rion variables. For longitudinal studies and randomized con-
trolled trials, only baseline data were extracted. If studies
reported more than 1 correlation relating to the use of multiple
measures of the same construct, data were extracted on the
most widely used and valid measure of the construct as deter-
mined by the authors. To determine this, lists were first com-
piled detailing measures that needed to be assessed as they
examined the same construct as another measure used in the
same study. The authors then assessed and ranked measures on
the basis of their own knowledge of pain outcome measures as
well as Initiative on Methods, Measurement, and Pain Assess-
ment in Clinical Trials (IMMPACT) recommendations.23 Data
were then extracted relating to the highest ranked measure
when more than 1 correlation was reported. The lists and final
rankings of measures preferences when more than 1 measure of
the same construct was used are available in supplemental
appendix 1 (available online only at http://www.archives-pmr.
org/). If both the parent version and the shortened version of
measures were used, data pertaining to the parent version were
extracted.
Methodologic Quality Assessment
Methodologic quality of each study was then assessed by 2
independent reviewers using a modified Downs and Black
checklist.24 This checklist is available in supplemental appen-
dix 2 (available online only at http://www.archives-pmr.org/).
Disagreements were resolved by discussion in the first in-
stance, and then were arbitrated by an independent third re-
viewer if indicated. Methodologic quality assessment was
based on the percentage of positive items over the total number
of items. Articles were not excluded on the basis of methodo-
logic quality.
Data Analysis
Results of correlation analyses were grouped on the basis of
measure of approach to activity (endurance, avoidance, or
pacing) and the criterion variable measured (pain intensity/
severity, indicator of physical functioning, or indicator of psy-
chological functioning), resulting in 9 categories. Some corre-
lations were inversed to ensure uniformity across studies, with
positive coefficients indicating an association with higher lev-
els of pain, more self-reported physical disability, or poorer psy-
chological functioning. All statistical analyses were carried out
using the statistical program Comprehensive Meta-analysis.25
Heterogeneity across studies was first examined using Q tests.
As Q tests indicated that heterogeneity was present across
studies in all 9 categories, random-effects modeling was then
used to pool data across studies in each category. Random-
effects analyses provide an estimate of effect sizes, making the
assumption that individual studies are similar but not iden-
tical. While pooled correlation coefficients are presented as
an indication of strength and general direction of relation-
ships when combining studies, data were extensively exam-
ined to identify patterns on the basis of study characteristics.
Interpretations of the strength of the pooled correlations
were determined by the following values: small (r.10 –
.30), medium (r.30 –.50), and large (r.50).26,27
RESULTS
Study Selection
The process of study selection is presented in figure 1. Of the
1441 records identified through searches, 832 duplicate records
were identified and removed. The remaining 609 abstracts were
screened for eligibility. It was evident from abstract screening
that 237 records did not examine the relationship between an
approach to activity and patient functioning. A further 112
records were publication types that were ineligible for random-
effects modeling (eg, a literature review). A number of records
were published in a language other than English (n35) or
examined an ineligible sample (n60) and were also excluded.
This left 163 records that were eligible for further screening.
After a screen of the full text of these records, 123 records were
excluded. The majority of articles were excluded because they
did not contain a correlation coefficient (n77); 18 studies did
not use a chronic pain sample; and 1 article used a duplicate
data set.28 Two authors of poster presentations were contacted
to obtain additional data; however, only 1 provided the neces-
sary data for inclusion.29 This resulted in 41 studies12,18-22,29-63
eligible for inclusion in the meta-analysis.
Study Characteristics
Study characteristics of all included studies are available in
supplemental appendix 3 (available online only at http://
www.archives-pmr.org/). The majority of studies were cross-
sectional (n33) and used a mixed sample of chronic pain
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patients (n24). The average duration of pain varied across
samples, with a range of 21 to 160 months. Participants gen-
erally had an average age in the 30s and 40s across studies. One
study exclusively recruited older retired community-dwelling
adults,20 and 2 studies recruited people with osteoarthritis who
were older on average.37,43 All but 1 study recruited both men
and women,36 with a further study analyzing data for men and
women separately.32 A moderate amount of evidence was
available investigating links between criterion variables and
measures of both endurance and avoidance: avoidance and pain
(n22), avoidance and physical functioning (n27), avoid-
ance and psychological functioning (n23), endurance and
pain (n17), endurance and physical functioning (n25), and
endurance and psychological functioning (n22). A limited
number of studies examined the association between activity
pacing and patient functioning: pacing and pain (n4), pacing
and physical functioning (n9), and pacing and psychological
functioning (n7).
Methodologic Quality Assessment
The results of methodologic appraisals are available in
supplemental appendix 3. Studies were generally of high to
moderate quality, with a mean score of 68% (range 36%–93%).
Only 2 studies scored less than 64%,29,60 with 1 of these being
a poster presentation in which limited information was avail-
able.29 Items from the modified Downs and Black checklist24
(see supplemental appendix 2) that were consistently rated
poorly across studies included item 6 (provided estimates of
random variability in the data) and item 7 (reported actual
probability values). A number of studies failed to report the
average duration of participants’ pain, thus scoring poorly
on item 3 (characteristics of the patients are clearly de-
scribed)12,20,22,29,33,39,41,43,44,51,57,59,60 Several studies were
also determined to have insufficient power based on Green’s64
formula [N50(8number of IVs)] for testing multiple cor-
relation.2,12,22,31-33,35,36,39,40,44,49,51-56,60,61,63
Meta-Analysis
Results for each of the 3 approaches to activity variables will
be considered in the next 3 sections.
Avoidance and indicators of patient functioning. Corre-
lations between pain and avoidance are presented in figure 2.
Correlation coefficients ranged from r30 to r.55. Only 2
of the 24 correlations were negative. One of the negative
correlations came from a sample that consisted exclusively of
women,32 and the other was from the only study that used the
Pain Behaviour Checklist as a measure of avoidance.65 The
point estimate of the pooled correlations between pain and
Fig 1. Flow diagram of data screening process.
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avoidance was positive but weak (r.232, 95% confidence
interval [CI].175–.287), indicating that higher levels of self-
reported activity avoidance is linked to more pain.
Forrest plots displaying correlations between avoidance and
measures of physical and psychological functioning are pre-
sented in figure 3 and figure 4, respectively. All correlations in
both plots were positive, with results largely consistent across
studies, suggesting that activity avoidance is linked to poorer
physical and psychological functioning. Correlations between
avoidance and physical functioning (point estimate r.435
[95% CI.384–.484]) tended to be stronger than those be-
tween avoidance and psychological functioning (point estimate
r.270 [95% CI.217–.321]).
Endurance and indicators of patient functioning. Results
from studies examining the association between endurance
and pain intensity are presented in figure 5. Results were
inconsistent across studies, with the pooled correlation co-
efficient failing to reach significance (point estimate
r.008 [95% CI.082 to .066]). An observable pattern is,
however, evident in the data. Studies using the Chronic Pain
Coping Inventory12 reported either negative correlations21,37,56,59
or coefficients clustered around zero.20,41,53,62 This is in contrast to
all but 1 of the studies using the Coping Strategies Question-
naire,13 which linked endurance to higher levels of pain. The study
that did report a negative correlation using the Coping Strategies
Questionnaire13 had a low methodologic quality rating (50%).60
A weak negative pooled correlation was found between
endurance and measures of physical functioning, suggesting
that enduring with activity is linked to lower levels of physical
disability (point estimate r.125 [95% CI.209 to
.039]) (fig 6). There were some inconsistencies across stud-
ies, with 19 negative correlations and 6 positive correlations
(range r.43 to .31). Both of the studies29,40 using the
Patterns of Activity Measure–Pain,29 along with 3 stud-
ies44,47,54 employing the Coping Strategies Questionnaire,13 as
a measure of endurance reported positive correlations. The
final study that found a positive link between endurance and
self-reported physical disability used a fibromyalgia sample.34
Similarly, meta-analysis revealed a weak negative pooled
correlation between measures of endurance and psychological
functioning (point estimate r.126 [95% CI.226 to
.024]) (fig 7). Of the 22 studies investigating links between
endurance and psychological functioning, only 6 reported pos-
itive correlations where enduring with activities was associated
with poorer psychological functioning. These 6 studies in-
cluded the only 2 studies to exclusively recruit people with
fibromyalgia19,34 and 2 studies that used The Patterns of Ac-
tivity Measure-Pain29 as a measure of endurance.29,40 The
additional 2 studies47,54 used the Coping Strategies Question-
naire13 to measure endurance.
Pacing and indicators of patient functioning. Only 4
studies examined the relationship between pacing and pain
(fig 8). Three studies found a positive association between
the variables,20,21,53 with 1 study reporting a weak negative
correlation48 (range r.15 to .031). The point estimate of
the pooled correlations was positive but weak (r.092 [95%
CI.168 –.020]), indicating that pacing is associated with
more pain.
Correlations between pacing and measures of physical func-
tioning are presented in figure 9. A weak positive point esti-
Fig 2. Forrest plot of correlations between avoidance and pain.
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mate was found (r.112 [95% CI.005–.216]), suggesting
that pacing activity is linked to poorer physical functioning.
Results varied across studies (range r.18 to .29), with no
identifiable pattern related to the measure used or characteris-
tics of the samples.
Conversely, a weak negative point estimate was found be-
tween pacing and psychological functioning (r.143 [95%
CI.265 to .016]), indicating that pacing is associated with
enhanced psychological functioning. The majority of correla-
tions were small but negative, ranging from r.33 to r.07
(fig 10).
DISCUSSION
To our knowledge, this is the first study to conduct a
systematic review and meta-analysis investigating the rela-
tionship between different approaches to activity and patient
functioning in chronic pain. Based on theoretical work, it
was hypothesized that (1) both avoidance and endurance
would be linked to poorer functioning and more pain and (2)
pacing would be associated with less pain and higher levels
of patient functioning. The results of this study were, how-
ever, mixed in their concordance with predictions.
In line with theoretical expectations and our first hypoth-
esis, avoidance of activity was linked to poorer physical and
psychological functioning, as well as higher levels of pain.
Results were largely consistent across included studies. Two
studies did, however, report a negative association between
avoidance and pain, where avoidance was linked to less
pain. One of these studies55 was the only study that used the
Pain Behaviour Checklist65 as a measure of avoidance. This
questionnaire was validated on a sample with headache pain
and while it does contain a number of items related to
avoidance of physical activity, it also contains items that
refer to avoidance of sensory stimuli (eg, avoid or reduce
bright lights).65 This may partially explain why an unex-
pected result was observed when this questionnaire was used
with a mixed chronic pain sample. The other negative cor-
relation was reported when a sample composed exclusively
of women was used in analyses,32 suggesting that the rela-
tionship between avoidance of activity and pain reports may
be dependent on sex. This observation requires further in-
vestigation.
Although the results of this study do suggest a link
between avoidance and poorer patient functioning, the
cross-sectional nature of studies reviewed limits causal con-
clusions. It may be that higher levels of avoidant behavior
led to functional decline. Alternatively, individuals who
experience higher levels of pain, physical disability, or
poorer psychological functioning may be more inclined to
avoid activities.
Fig 3. Forrest plot of correlations between avoidance and indicators of physical functioning.
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In contrast to the results for avoidance, endurance (per-
sisting with activities in spite of pain) was not associated
with pain and was only weakly linked to enhanced physical
and psychological functioning. Correlations between mea-
sures were largely inconsistent across studies. There were,
however, a number of patterns observed in the data. The 2
studies that used samples composed solely of people who
were diagnosed with fibromyalgia reported that higher levels
of endurance were associated with more physical disabil-
ity34 and poorer psychological functioning,19,34 which was
the inverse of that reported by the majority of studies. The
reason for these results is unclear. Fibromyalgia is a chronic
musculoskeletal pain disorder characterized by widespread
pain and chronic fatigue.66 Patients with fibromyalgia have
been shown, empirically, to have more extensive hyperal-
gesia on sensory testing67 and report higher overall levels of
daily fatigue68 than do patients with other chronic pain
conditions. It may be that because of these characteristics,
patients with fibromyalgia have a lower tolerance for activ-
ity than do patients with other pain disorders; thus, they may
report more negative consequences as a result of persisting
with activity.
The variance seen in the data appeared to be also attrib-
utable to the choice of endurance measure that was used.
Measures that were more reflective of overactivity were
linked to more pain and poorer functioning. For example, 2
studies that employed the “overdoing” subscale from The
Patterns of Activity Measure–Pain29 reported links between
endurance and poorer physical and psychological function-
ing.29,40 The Patterns of Activity Measure–Pain asks pa-
tients to rate the extent to which they use each of the
described strategies to carry out their daily activities (0not
at all to 4all the time). “I keep doing what I’m doing until
my pain is so bad that I have to stop” and “When I do an
activity I do the whole thing all at once” are sample items
from the overdoing subscale that are reflective of a tendency
to engage in activity in a way that significantly exacerbates
pain.
“Increasing Activity Levels” measured by The Coping
Strategies Questionnaire13 was also more likely to be asso-
ciated with more pain and lower levels of functioning. The
Coping Strategies Questionnaire13 asks patients to rate the
extent to which they use a given coping strategy on a 6-point
scale (1not at all to 6always). The developers, Rosen-
stiel and Keefe, described their conceptualization of the
Increasing Activity Levels scale as “engaging in active
behaviours which divert one’s attention away from the
pain.”13(p35) “I do something active like household chores or
projects” and “I do anything to get my mind off the pain” are
sample items from the scale. While the measure does not
explicitly ask patients whether they engage in activities in a
way that significantly aggravates their pain, high scores on
Fig 4. Forrest plot of correlations between avoidance and indicators of psychological functioning.
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this scale may be interpreted as a tendency for patients to
sometimes engage in high levels of activity, resulting in pain
aggravation.
Conversely, “Task Persistence” as measured by The
Chronic Pain Coping Inventory12 was, for the most part,
consistently linked to lower levels of pain and higher levels
of physical and psychological functioning. The Chronic Pain
Coping Inventory12 asks patients to indicate how many days
over the past week they used each of the following coping
strategies at least once during the day. Example items from
the task persistence subscale include “Kept doing what I was
doing” and “Didn’t let the pain interfere with my activities.”
High scores on this scale may be interpreted as a tendency
for patients to try to “carry on” and engage in some form of
activity in spite of pain as opposed to persisting with activ-
ities to the point of severe pain aggravation.
The results of this study complement a recent publication
that investigated the underlying dimensions of endurance
through an exploratory factor analysis.69 The analysis re-
vealed 3 factors, with 2 out of the 3 factors (task-contingent
persistence and excessive persistence) associated with mea-
sures of disability and depression. “Task-contingent persis-
tence,” which was reflective of persisting with activities for
the purposes of engaging in daily activities, was associated
with lower levels of disability. “Excessive persistence,” on
the other hand, pertained to doing too much and was linked
to more depressive symptoms and self-reported disability.
Thus, the current body of evidence suggests that while
persisting with activities in spite of pain is a positive coping
strategy, doing too much and severely aggravating pain
levels are linked to poorer outcomes. Although this evidence
is in agreement with original theoretical works,1-5 causation
cannot be determined given the cross-sectional nature of
studies.
Compared with avoidance and endurance, there were few
studies that investigated associations between pacing and
indicators of patient functioning. In addition, pooled corre-
lation coefficients between these variables were weak. Nev-
ertheless, results were in contrast to both theory and our
second hypothesis: while pacing, as a behavioral coping
strategy, was linked to enhanced psychological functioning,
it was also associated with more pain and disability.
There are a number of possible explanations for these
results. Murphy et al70 investigated how women with osteo-
arthritis naturally use activity pacing. They found that
women who were more inclined to pace activities increased
their use of pacing strategies as their pain and fatigue levels
increased throughout the day. This suggests that the way
patients naturally use pacing (as a reactive strategy to alle-
viate pain) is quite different from the way pacing is taught
in pain management programs (as a preplanned strategy
used in conjunction with a graduated activity program to
increase one’s activity level). It may be that the way patients
naturally pace activity eventually leads to functional decline
if not used to gradually increase one’s activity levels.
In addition, pacing is a poorly defined term in chronic
pain literature.6,15 Birkholtz and Aylwin attempted to pro-
vide a more comprehensive definition as follows: “Activity
pacing consists of (a) changing position to time, (b) taking
frequent short rests, (c) breaking tasks into manageable bits,
(d) alternating positions and tasks frequently, (e) slowing
down.”71(p21) Current measures of pacing are reflective of
only 2 facets of pacing (slowing down and taking frequent
short breaks)18,19,29 and negate the more proactive pacing
Fig 5. Forrest plot of correlations between endurance and pain.
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strategies described by Birkholtz and Aylwin71 (eg, alter-
nating positions and tasks frequently). Participants who
endorse the more sedentary pacing strategies detected by
current measures may also avoid activity. In fact, 2 studies
have shown that pacing measures are strongly correlated
with measures of avoidance.18,21
Alternatively, results may indicate that better psycholog-
ical functioning but higher levels of pain and physical
disability lead individuals to adopt more self-management
strategies to manage their pain, such as activity pacing. It
may be that these individuals have a greater capacity to
adopt self-management strategies because of the higher
level of psychological functioning and a greater need to pace
activity because of the higher level of pain and physical
dysfunction.
Recommendations for Future Research
Given the number of patterns observed in the data, sub-
group and moderation analyses should be considered in a
future meta-analysis. Testing for the effects of sex, pain
population (eg, fibromyalgia vs lower back pain), and mea-
sure (eg, overactivity vs task persistence) may offer valuable
insights particularly with the publication of additional arti-
cles examining these associations.
There is also a need for further validity studies of current
measures of avoidance, pacing, and endurance. A number of
measures of these constructs are recent and have undergone
limited validity testing.18,29,72 Given the variance seen be-
tween effect sizes in this study, there may be a need to
develop new measures or refine existing ones. For example,
it may be worthwhile to develop a measure that detects the
multiple pacing strategies described by Birkholtz and Ayl-
win.71
While the results of this study support the notion that
overactivity is linked to poorer functioning, there is a lack of
research investigating overactivity in chronic pain popula-
tions. Further research is necessary to increase our under-
standing of why some people with chronic pain persist with
activity to the point of severe pain aggravation as well as
how this behavior has an impact on an individual’s level of
functioning.
While not the focus of this review, there are a number of
studies that have supported the effectiveness of pacing as an
intervention.73,74 Research examining activity pacing is
however limited. Given the results of this study, further
randomized controlled trials and research that investigates
the nature of pacing are warranted.
Fig 6. Forrest plot of correlations between endurance and indicators of physical functioning.
2117APPROACH TO ACTIVITY AND CHRONIC PAIN, Andrews
Arch Phys Med Rehabil Vol 93, November 2012
20
Study Limitations
The results of this study should be interpreted cautiously.
There were a number of methodologic limitations of this
review. It is possible that studies may have inadvertently
been missed from this review because the search strategy
was limited to abstracts and articles published in English.
Investigating the observed relationships in the chronic pain
population as a whole, as well as combining multiple mea-
sures of the same construct, led to substantial heterogeneity
in the data. In particular, measures of endurance appear to be
conceptually different, as outlined in this article. Readers
should therefore be cautious when interpreting the pooled
correlation coefficients, particularly for endurance catego-
ries. Emphasis should instead be placed on the distribution
of correlations in each category and the observed patterns in
the data. Finally, the cross-sectional nature of the studies
Fig 7. Forrest plot of correlations between endurance and indicators of psychological functioning.
Fig 8. Forrest plot of correlations between pacing and pain.
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included in the review limits causal conclusions. While this
study supports a number of associations between variables,
it remains unclear whether or not an individual’s approach
to activity engagement has an impact on his/her level of
functioning over time.
CONCLUSIONS
To the best of our knowledge, this study was the first
systematic review and meta-analysis to examine associa-
tions between different approaches to activity and patient
functioning in chronic pain. Results provide support for
associations between avoidance of activity and poorer out-
comes including increased pain, poorer psychological func-
tioning, and more disability. The relationship between en-
durance and functioning appeared to be dependent on the
measure used. While persisting with activity in spite of pain
appears to be a positive coping strategy, measures more
reflective of being overactive were linked to poorer patient
outcomes. Opposing theoretical understanding, pacing was
linked to higher levels of pain and physical disability. Future
meta-analyses should consider subgroup and moderation
analyses in light of a number of patterns observed in the data
set. There is also a need for research to focus on furthering
our understanding of overactivity and pacing as well as
randomized controlled trials that examine the effective-
ness of pacing as an intervention. Given that pacing educa-
Fig 9. Forrest plot of correlations between pacing and indicators of physical functioning.
Fig 10. Forrest plot of correlations between pacing and indicators of psychological functioning.
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tion is integral to pain management programs, such research
is warranted.
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Supplemental Appendix 1: Preference of Measure When More Than 1 Measure of the Same Construct Used
Preference Measure of Pain
Measure of Psychological
Functioning
Measure of Physical
Functioning Measure of Endurance
1 Numerical Rating Scale
(NRS)
Beck Depression Inventory Multidimensional Pain
Inventory:
Interference
Chronic Pain Coping
Inventory: Task
Persistence
2 Visual analog scale (VAS) Centre of Epidemiology Studies
Depression Scale
Roland-Morris
Disability
Questionnaire
Coping Strategies
Questionnaire:
Increasing Activity
Levels
3 Multidimensional Pain
Inventory: Pain Severity
Short Form-36: Mental Brief Pain Inventory:
Interference
4 Brief Pain Coping
Inventory: Worse Pain
Multidimensional Pain
Inventory: Affective Distress
Short Form-36:
Physical
5 Brief Pain Coping
Inventory: Least Pain
Sickness Impact Profile:
Psychosocial scale
Pain Disability Index
6 McGill Pain Questionnaire:
Total
Symptoms Checklist 90R:
Psychological Distress
Fibromyalgia Impact
Questionnaire
7 McGill Pain Questionnaire:
Sensory
Hospital Anxiety and
Depression Scale: Depression
Functional Limitations
Profile: Physical
8 Western Ontario and
McMaster Universities
Osteoarthritis Index:
Pain
Hospital Anxiety and
Depression Scale: Anxiety
Western Ontario and
McMaster
Universities
Osteoarthritis Index:
Function
9 Functional Limitations Profile:
Psychological
10 State-Trait Anxiety Scale
11 Self Rated Anxiety Scale
Supplemental Appendix 2: Modified Downs and Black Checklist
Item Score (Yes1, No0)
Reporting
1. Is the hypothesis/aim/objective of the study clearly described?
2. Are the main outcomes to be measured clearly described in the Introduction or Methods section?
3. Are the characteristics of the patients included in the study clearly described?
4. Is the approach to activity measure clearly described?
5. Are the main findings of the study clearly described?
6. Does the study provide estimates of random variability in the data for the main outcomes (eg,
interquartile range for nonnormally distributed data; standard error, standard deviation, or
confidence intervals for normally distributed data)?
7. Have the actual probability values been reported (eg, .035 rather than .05) for the main
outcomes except where the probability value is less than .001?
External validity
8. Were the subjects asked to participate in the study representative of the entire population from
which they were recruited?
9. Were those subjects who were prepared to participate representative of the entire population
from which they were recruited?
10. Were the staff, places, and facilities where patients were treated representative of the treatment
the majority of patients receive?
Internal validity
11. If any of the results of the study based on “data dredging” (analysis that had not been planned
at the outset of the study), was this made clear?
12. Were the statistical tests used to access the main outcomes appropriate?
13. Were the main outcome measures used accurate (valid and reliable)?
Power
14. Did the study have sufficient power to detect a clinically important effect where the probability
value for a difference being due to chance is less than 5%?
Total
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Supplemental Appendix 3: Characteristics of Included Studies
Study
Design
(Sample Size) Pain Type
Mean  SD
Duration of Pain
(mo) Mean  SD Age (y)
Sex:
Male/Female (n)
Measure of Approach to
Activity Criterion Variable Correlation
Methodological
Quality Score (%)
Cane et al29 Cross-sectional
(100)
Mixed ND ND ND POAM-P: Avoidant
POAM-P: Avoidant
POAM-P: Overdoing
POAM-P: Overdoing
POAM-P: Pacing
POAM-P: Pacing
BDI
PDI
BDI
PDI
BDI
PDI
r.20
P.05
r.34
P.01
r.35
P.01
r.16
r.33
P.01
r.00
36
Cho et al30 Cross-sectional
(166)
Mixed 36 48.713.04 49/117 K-PASS: Avoidance
K-PASS: Avoidance
K-PASS: Avoidance
BDI
NRS
SF-36: Physical
r.54
P.001
r.44
P.001
r.61
P.001
93
Crowley and
Kendall31
Longitudinal
(63)
CMP 48.850.3 35.710.3 21/42 FAPS
FAPS
FAPS
MPI: Interference
MPI: Affective Distress
VAS
r.58*
P.01
r.23*
r.24*
71
Edwards et al32 Prospective
predictive
(74)
Mixed Males: 4347.7
Females: 53.157.2
Males: 39.98.8
Females: 42.810
34/40 Males:
PASS-40: Escape/Avoidance
Females:
PASS-40: Escape/Avoidance
Males:
NRS
Females:
NRS
r.35
P.01
r.30
86
Engel et al33 Cross-sectional
(50)
Chronic pain in
cerebral
palsy
ND 39.6213.01 26/24 CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Task Persistence
CPCI-65: Task Persistence
BPI: Pain Interference
CES-D
BPI: Pain Interference
CES-D
r.33
P.05
r.26
r.21
r.18
71
Ersek et al20 Randomized
controlled
trial (250)
Mixed ND 826.5 37/213 CPCI-65: Task Persistence
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Pacing
CPCI-65: Pacing
CPCI-65: Pacing
BPI: Pain Intensity
RMDQ
GDS
BPI: Pain Intensity
RMDQ
GDS
BPI: Pain Intensity
RMDQ
GDS
r.03
r.15
P.05
r.33
P.001
r.29
P.001
r.59
P.001
r.26
P.001
r.15
P.05
r.29
P.001
r.06
71
Garcia-Campayo
et al34
Cross-sectional
(402)
FMS 8.6† 45.36.8 41/361 CPCI-42: Guarding
CPCI-42: Guarding
CPCI-42: Task Persistence
CPCI-42: Task Persistence
FIQ
HADS: Depression
FIQ
HADS: Depression
r.43
P.001
r.24
P.001
r.31
P.001
r.30
P.001
93
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Supplemental Appendix 3 (Cont’d): Characteristics of Included Studies
Study
Design
(Sample Size) Pain Type
Mean  SD
Duration of Pain
(mo) Mean  SD Age (y)
Sex:
Male/Female (n)
Measure of Approach to
Activity Criterion Variable Correlation
Methodological
Quality Score (%)
Geisser et al35 Cross-sectional
(73)
Mixed 93 52.515.9 37/36 CSQ: Increasing Activity Levels
CSQ: Increasing Activity Levels
CSQ: Increasing Activity Levels
MPI: Interference
MPI: Affective Distress
MPI: Pain Severity
r.11
r.003
r.09
79
Hassett et al36 Cross-sectional
(94)
FMS (64) 57.7750.07 46.847.41 0/94 CSQ: Increasing Activity Levels MPQ: Total Score r.15 86
Jensen et al38 Cross-sectional
(141)
Mixed 5.4† 41 62/79 CSQ: Increasing Activity Levels
CSQ: Increasing Activity Levels
BDI
SIP: Physical Disability
r.15
r.04
86
Jensen et al12 Cross-sectional
(78)
Mixed ND 42.1713.22 ND CPCI-65: Guarding
CPCI-65: Task Persistence
MPI: Activity Level
(SO completed)
MPI: Activity Level
(SO completed)
r.25
r.12
71
Jensen et al37 Cross-sectional
(228)
Mixed (141)
OA (87)
Mixed:
Median 3.2†
OA:
Median 9.5†
Mixed: 44.7
OA: 62.4
Mixed: 69/72
OA: 34/53
CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CES-D
RMDQ
NRS
CES-D
RMDQ
NRS
r.33
P.001
r.62
P.001
r.11
r.39
P.001
r.33
P.001
r.21
P.01
86
Karsdorp and
Vlaeyen21
Cross-sectional
(409)
FMS 160116.79 47.5810.18 21/388 CPCI-70: Guarding
CPCI-70: Guarding
CPCI-70: Task Persistence
CPCI-70: Task Persistence
CPCI-70: Pacing
CPCI-70: Pacing
PDI
VAS
PDI
VAS
PDI
VAS
r.42
P.001
r.25
P.001
r.19
P.001
r.15
P.001
r.19
P.001
r.10
P.05
71
Keefe and
Williams39
Cross-sectional
(88)
Mixed ND 49.9417.21 36/52 CSQ: Increasing Activity Levels
CSQ: Increasing Activity Levels
BDI
MPQ: Pain Rating Index
r.25
P.05
r.23
P.05
64
Kindermans et
al40
Cross-sectional
(83)
Nonspecific
LBP
9.818.93† 46.7610.46 41/42 POAM-P: Avoidance
POAM-P: Avoidance
POAM-P: Overdoing
POAM-P: Avoidance
BDI
RDQ
BDI
RDQ
r.34
P.01
r.47
P.01
r.35
P.01
r.19
64
Ko et al41 Cross-sectional
(142)
LBP ND 47.911.9 38/104 K-CPCI: Guarding
K-CPCI: Guarding
K-CPCI: Guarding
K-CPCI: Task Persistence
K-CPCI: Task Persistence
K-CPCI: Task Persistence
BPI: Worse Pain
SF-36: Physical
SF-36: Mental
BPI: Worse Pain
SF-36: Physical
SF-36: Mental
r.25
P.01
r.48
P.01
r.31
P.01
r.03
r.16
r.22
P.01
64
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Supplemental Appendix 3 (Cont’d): Characteristics of Included Studies
Study
Design
(Sample Size) Pain Type
Mean  SD
Duration of Pain
(mo) Mean  SD Age (y)
Sex:
Male/Female (n)
Measure of Approach to
Activity Criterion Variable Correlation
Methodological
Quality Score (%)
Larsen et al42 Cross-sectional
(259)
Mixed 2140 38.211.6 150/109 PASS (5F): Escape/Avoidance
PASS (5F): Escape/Avoidance
BDI
MPI: VAS
r.19
P.005
r.24
P.005
71
Lavernia et al43 Prospective
predictive
(331)
End-stage OA ND 6514 111/220 Black race (n49)
PASS-40: Escape/Avoidance
PASS-40: Escape/Avoidance
White race (n282)
PASS-40: Escape/Avoidance
PASS-40: Escape/Avoidance
SF-36: Bodily pain
SF-36: Physical
SF-36: Bodily pain
SF-36: Physical
r.096
r.192
r.203
P.01
r0.265
P.01
71
Lin44 Cross-sectional
(85)
LBP ND 44.913.3 36/49 CSQ-7: Increasing Activity
Levels
CSQ-7: Increasing Activity
Levels
BPI: Interference
BPI: Worse Pain
r.06
r.18
64
Martin et al45 Cross-sectional
(208)
Mixed 5.567.9† 47.189.72 83/124 PASS-20: Escape/Avoidance
PASS-20: Escape/Avoidance
NRS
PDI
r.24
P.01
r.47
P.01
64
McCracken and
Dhingra46
Cross-sectional
(282)
Mixed 32 46.513.8 96/186 PASS-40: Escape/Avoidance
PASS-40: Escape/Avoidance
PASS-40: Escape/Avoidance
BDI
VAS
SIP: Physical Disability
r.39
P.001
r.24
P.001
r.39
P.001
93
McCracken and
Eccleston48
Cross-sectional
(230)
Mixed Median 32.5 46.414 77/153 CSQ: Increasing Activity Levels
CSQ: Increasing Activity Levels
CSQ: Increasing Activity Levels
VAS
BDI
SIP: Physical Disability
r.16
r.06
r.19
P.01
86
McCracken and
Samuel18
Cross-sectional
(276)
Mixed Median 33.5 46.613.7 95/181 PARQ: Avoidance
PARQ: Pacing
PARQ: Confronting
SIP: Physical Disability
SIP: Physical Disability
SIP: Physical Disability
r.43
P.001
r.23
P.001
r.01
86
McCracken et
al50
Cross-sectional
(104)
Mixed 63.1105.8 45.013.4 48/56 PASS-53: Escape/Avoidance
PASS-53: Escape/Avoidance
PASS-53: Escape/Avoidance
BDI
MPI: Pain Severity
MPI: Interference
r.30
P.001
r.18
r.36
P.001
86
McCracken et
al49
Cross-sectional
(45)
Mixed Median 27 46.313.6 21/24 PASS-40: Escape/Avoidance
PASS-40: Escape/Avoidance
MPQ
PDI
r.43
P.01
r.66
P.001
79
2
1
2
1
.e
4
A
P
P
R
O
A
C
H
T
O
A
C
T
IV
IT
Y
A
N
D
C
H
R
O
N
IC
P
A
IN
,
A
n
d
re
w
s
A
rc
h
P
h
y
s
M
e
d
R
e
h
a
b
il
V
o
l
9
3
,
N
o
v
e
m
b
e
r
2
0
1
2
28
Supplemental Appendix 3 (Cont’d): Characteristics of Included Studies
Study
Design
(Sample Size) Pain Type
Mean  SD
Duration of Pain
(mo) Mean  SD Age (y)
Sex:
Male/Female (n) Measure of Approach to Activity Criterion Variable Correlation
Methodological
Quality Score (%)
McCracken et
al48
Cross-sectional
(200)
Mixed Median 81.5 44.911.3 70/130 BPCI: Avoidance
BPCI: Avoidance
BPCI: Avoidance
BPCI: Task Persistence
BPCI: Task Persistence
BPCI: Task Persistence
BPCI: Pacing
BPCI: Pacing
BPCI: Pacing
VAS
SIP: Physical Disability
BDI
VAS
SIP: Physical Disability
BDI
VAS
SIP: Physical Disability
BDI
r.02
r.25
P.001
r.16
r.09
r.15
r.27
P.001
r.031
r.09
r.27
P.001
79
Molton et al51 Cross-sectional
(130)
Chronic pain in
spinal cord
injury
ND 4514.4 93/37 CPCI-11: Pacing
CPCI-11: Pacing
CPCI-11: Task Persistence
CPCI-11: Task Persistence
SF-36: Mental
BPI: Pain Interference
SF-36: Mental
BPI: Pain Interference
r.04
r.02
r.22
r.43
P.003
71
Nielson et al19 Cross-sectional
(110)
FMS 80.672.8 45.38.4 12/98 CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CPCI-65: Pacing
CPCI-65: Pacing
CES-D
FIQ
CES-D
FIQ
CES-D
FIQ
r.29
P.005
r.06
r.04
r.23
r.37
P.001
r.18
71
Novy et al52 Cross-sectional
(90)
Mixed 35† 3910 29/61 CSQ: Increasing Activity Levels NRS r.01
P.05
79
Osborne et al53 Cross-sectional
(125)
Pain with
multiple
sclerosis
8.758.88† 50.7910.77 31/94 CPCI-70: Task Persistence
CPCI-70: Task Persistence
CPCI-70: Task Persistence
CPCI-70: Guarding
CPCI-70: Guarding
CPCI-70: Guarding
CPCI-70: Pacing
CPCI-70: Pacing
CPCI-70: Pacing
NRS
BPI: Interference
SF-36: Mental
NRS
BPI: Interference
SF-36: Mental
NRS
BPI: Interference
SF-36: Mental
r.01
r.24
P.001
r.07
r.17
r.45
P.0028
r.13
r.15
r.18
r.01
86
Petrak et al54 Cross-sectional
(100)
Somatoform
pain
disorder
Median 5.9† 44.910 36/64 CSQ-D: Increasing Activity Levels
CSQ-D: Increasing Activity Levels
CSQ-D: Increasing Activity Levels
VAS
SF-36: Mental
SF-36: Physical
r.15
r.07
r.13
64
Philips55 Randomized
controlled
trial (40)
Mixed 8.67.8† 38.9611.4 ND PBC: Avoidance
PBC: Avoidance
NRS
BDI
r.26
r.03
71
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Supplemental Appendix 3 (Cont’d): Characteristics of Included Studies
Study
Design
(Sample Size) Pain Type
Mean  SD
Duration of Pain
(mo) Mean  SD Age (y)
Sex:
Male/Female (n) Measure of Approach to Activity Criterion Variable Correlation
Methodological
Quality Score (%)
Raichle et al22 Cross-sectional
(127)
Chronic pain in
spinal cord
injury
ND 48.511.7 92/35 CPCI-70: Guarding
CPCI-70: Guarding
CPCI-70: Task Persistence
CPCI-70: Task Persistence
CPCI-70: Pacing
CPCI-70: Pacing
BPI
SF-36: Mental
BPI
SF-36: Mental
BPI
SF-36: Mental
r.45
P.0026
r.16
r.36
P.0026
r.33
P.0026
r.28
P.0026
r.07
71
Romano et al56 Longitudinal
(154)
Mixed 5.867.30† 43.46 75/79 CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CES-D
RMDQ
NRS
CES-D
RMDQ
NRS
r.24
P.01
r.65
P.01
r.55
P.01
r.30
P.01
r.028
P.01
r.28
P.01
79
Ruehlman et al57 Prospective
predictive
(187)
Mixed ND ND 97/90 PCP:EA: Guarding
PCPI:EA: Guarding
PCPI: Task Persistence
PCPI: Task Persistence
CES-D
PDI
CES-D
PDI
r.24
P.05
r.27
P.01
r.26
P.01
r.39
P.01
71
Samwel et al58 Prospective
predictive (181)
Mixed 64.171.2 48.712.9 65/116 PCI: Avoidance
PCI: Avoidance
VAS
PDI
r0.2
P.05
r.53
P.001
79
Tan et al59 Cross-sectional
(564)
Mixed ND 50.811.37 509/55 CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Guarding
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CPCI-65: Task Persistence
CES-D
SIPR
MPI: Pain Severity
CES-D
SIPR
MPI: Pain Severity
r0.2
P.05
r.52
P.05
r.23
P.05
r.24
P.05
r.21
P.05
r.15
P.05
79
Verra et al60 Cross-sectional
(62)
CMP ND 44 22/48 CSQ-D: Increasing Activity Levels
CSQ-D: Increasing Activity Levels
CSQ-D: Increasing Activity Levels
SF-36: Physical
SF-36: Bodily Pain
SF-36: Mental
r.31
r.24
r.38
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Supplemental Appendix 3 (Cont’d): Characteristics of Included Studies
Study
Design
(Sample Size) Pain Type
Mean  SD
Duration of Pain
(mo) Mean  SD Age (y)
Sex:
Male/Female (n)
Measure of Approach to
Activity Criterion Variable Correlation
Methodological
Quality Score (%)
Vowles et al61 Cross-sectional
(76)
LBP 21.312.1 40.48.7 43/33 PASS: Escape/Avoidance
PASS: Escape/Avoidance
PASS: Escape/Avoidance
MPI: Interference
MPI: Pain Severity
MPI: Affective Distress
r.32
P.05
r.25
P.01
r.01
79
Wong et al62 Cross-sectional
(208)
CMP 4.155.83† 40.911.28 95/113 ChCPCI-42: Guarding
ChCPCI-42: Guarding
ChCPCI-42: Guarding
ChCPCI-42: Task Persistence
ChCPCI-42: Task Persistence
ChCPCI-42: Task Persistence
CES-D
CPGQ: Pain Intensity
CPGQ: Disability
CES-D
CPGQ: Pain Intensity
CPGQ: Disability
r.40
P.01
r.37
P.01
r.43
P.01
r.25
P.01
r.01
r.16
P.05
93
Zvolensky et al63 Cross-sectional
(68)
Mixed 57.155.1 40.28.8 36/32 PASS-40: Escape/Avoidance
PASS-40: Escape/Avoidance
BDI
MPI: Pain Severity
r.39
P.01
r.27
P.05
86
NOTE. “-number” following a questionnaire indicates number of items and hence version of the questionnaire used, for example, PASS-40, 40-item version of the PASS.
Abbreviations: 5F, Five Factor Solution; BDI, Beck Depression Inventory; BPCI, Brief Pain Coping Inventory; BPI, Brief Pain Inventory; CES-D, Centre for Epidemiological Studies-Depression Scale; ChCPCI, Chinese version of the Chronic
Pain Coping Inventory; CMP, chronic musculoskeletal pain; CPCI, Chronic Pain Coping Inventory; CPGQ, Chronic Pain Grade Questionnaire; CSQ, Coping Strategies Questionnaire; CSQ-D, German version of the Coping Strategies
Questionnaire; FAPS, Fear-Avoidance of Pain Scale; FIQ, Fibromyalgia Impact Questionnaire; FMS, fibromyalgia; GDS, Geriatric Depression Scale; HADS, Hospital Anxiety and Depression Scale; K-CPCI, Korean version of the Chronic
Pain Coping Inventory; K-PASS, Korean version of the Pain Anxiety Symptoms Scale; LBP, low back pain; MPI, Multidimensional Pain Inventory; MPQ, McGill Pain Questionnaire; ND, no data; NRS, Pain Numerical Rating Scale; OA,
osteoarthritis; PARQ, Pain and Activity Relations Questionnaire; PASS, Pain Anxiety Symptoms Scale; PBC, Pain Behaviour Checklist; PCI, Pain Coping Inventory; PCP:EA, Profile of Chronic Pain: Extended Assessment Battery; PDI, Pain
Disability Index; POAM-P, Patterns of Activity Measure-Pain; RDQ, Roland Disability Questionnaire; RMDQ, Roland-Morris Disability Questionnaire; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey; SIP, Sickness
Impact Profile; SIPR, Sickness Impact Profile-Roland Scale; SO, significant other; VAS, visual analog scale.
*N53.
†Values are in years.
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Chapter 3: Aims, overview of studies, and format of the rest of the thesis 
It became evident from the systematic review presented in chapter 2 that research focusing on 
overactivity in chronic pain populations is sparse. This has been acknowledged by others (Crombez, 
Eccleston, Van Damme, Vlaeyen, & Karoly, 2012; McCracken & Samuel, 2007; Vlaeyen & 
Morley, 2004) and has led prominent researchers to conclude that the value of pacing is 
questionable without clear evidence for a link between overactivity and poorer functioning 
(Karsdorp & Vlaeyen, 2009). While the results of the systematic review support the notion that 
overactivity is linked to poorer functioning, further research is necessary to increase our 
understanding of why some people with chronic pain persist with activity to the point of severe pain 
aggravation and how this behaviour impacts on an individual’s level of functioning.  
 
3.1. Thesis Aims 
The aims of this thesis is to: 1) examine the validity of overactivity as a construct and how it should 
be measured, 2) conduct a comprehensive examination of the effects of overactivity on an 
individuals’ daily function, 3) provide insight into how habitual engagement in overactivity 
behaviour develops, and 4) explore the value of activity pacing as a treatment strategy for 
individuals who are habitually overactive.       
 
3.2. Overview of studies 
The following methodologies were applied in order to achieve the thesis aims: 1) a cross-sectional 
questionnaire based study, 2) a five-day observational study, and 3) two qualitative studies.  
 
The cross-sectional questionnaire-based study involved 185 adults with chronic pain. These 
participants completed a demographic form and set of self-report measures of adult attachment, 
approach to activity engagement, pain cognitions, and physical disability. In the first series of 
analyses, the relationship between habitual approach to activity engagement and specific aspects of 
self-reported physical functioning was explored and the effect of pain duration on these 
relationships was examined.  In the second series of analyses, an attachment theoretical framework 
was applied to examine the notion that some individuals in chronic pain are more likely than others 
to develop maladaptive approaches to activity engagement (i.e., activity avoidance and/or 
overactivity). Mediation analyses were undertaken to examine the direct association between 
attachment variables and maladaptive approaches to activity and to test for the mediating role of 
pain cognitions (catastrophizing and thought suppression).   
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Seventy-three adults with generalised chronic pain impacting on gross movement participated in the 
five-day observational study. Participants completed a demographic questionnaire, a self-report 
measure of approach to activity engagement (the PARQ), and provide a list of their prescribed pain 
medication prior to commencing five days of data collection. Over the five-day data collection 
period participants: 1) wore a tri-axial accelerometer to objectively monitor their daytime activity 
and sleep, 2) carried a Palm Hand Held Computer that administered a questionnaire measuring pain, 
mood, catastrophizing, and stress, six times throughout the day, and 3) filled in an activity diary 
with details of their daily activities, including when they took their medication. The validity of 
overactivity as a construct was first examined by investigating the association between a self-report 
measure of habitual overactivity (i.e. the Confronting subscale of the PARQ) and patterns of pain 
and objective activity over the five day data collection period.  Multilevel modelling was used to 
examine the association between objective daytime physical activity and subsequent objective sleep 
while controlling for pain and psychological variables. Activities from participants’ diaries were 
coded as either productive, leisure, or rest, and differences between ‘approach to activity 
engagement’ categories for the percentage of time spent in each of these three activity categories 
were examined. Finally, the association between overactivity and opioid use was examined, 
including: 1) if participants were prescribed opioid medication, 2) if participants took PRN (“as 
needed”) opioid medication over the five days of data collection, 3) oral Morphine-Equivalent Daily 
Dose (oMEDD) based on prescribed medication, 4) oMEDD based on the reports of medication 
intake over the five days of data collection, 5)  the discrepancy between the two oMEDD figures, 
and 6) frequency of PRN medication use over the five days of data collection. 
 
In the first qualitative study, a group of eight individuals with chronic pain who habitually engaged 
in overactivity was identified. These people were interviewed at the start of, and three to six months 
following, a pain management program. The aim of this study was to provide insight into: 1) the 
lived experience of these individuals prior to commencing treatment, 2) their experience of 
attempting to implement pacing following treatment, and 3) their beliefs about changes in their 
daily function that resulted from pacing implementation. In the second qualitative study, another 
group of eight individuals with chronic pain who had learnt to effectively pace activity was 
identified. An interview with these individuals was conducted with the aim of gaining insight into: 
1) how individuals learn to pace activity effectively, and 2) their beliefs about the long-term impact 
of pacing on daily function, both positive and negative. In both studies, interviews were semi-
structured, audio tape recorded and transcribed verbatim. Interpretative phenomenological analysis 
was used to analyse the data, with two coders independently analysing transcripts in each of the 
studies. 
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 3.3. Format of the rest of the thesis 
This thesis contains a further eight papers and is divided into five additional sections. In section 
two, entitled Measurement Considerations, the validity of objective measures of activity as a 
measurement of avoidance, endurance/tasks persistence and overactivity is discussed. Results 
pertaining to the validity of overactivity as a construct are then presented. In the third section, the 
quantitative data examining the associations between overactivity and daily function is reported. 
Section four presents a quantitative paper that provides insight into how habitual engagement in 
overactivity develops. The results from both qualitative studies are presented in section five. The 
concluding chapter summarises findings. Future research directions and clinical implications are 
then discussed.  
34
  
Section 2: MEASUREMENT CONSIDERATIONS 
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Chapter 4: Paper 2 
 
Andrews, N., Strong, J., & Meredith, P. (2015). Avoidance or incapacitation: A discussion on 
definition and validity of objective measures of avoidance, persistence and overactivity. Clinical 
Journal of Pain, 31, 670-672. doi:  10.1097/AJP.0000000000000121 
 
This paper is in the form of a letter to the editor in a peer-reviewed international journal. It 
discusses the validity of using objective measures of physical activity as a measure of avoidance, 
endurance/task persistence and overactivity in cross-sectional examinations. 
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Avoidance or
Incapacitation
A Discussion on Definition
and Validity of Objective
Measures of Avoidance,
Persistence, and Overactivity
To the Editor:
In a recent publication, Van
Damme and Kindermans1 proposed
a self-regulation perspective to help
explain pain-related avoidance and
persistence behaviors in individuals
with chronic pain. During their narra-
tive review, they noted that agreement
on both the definition and measure-
ment of avoidance and persistence is
necessary to determine the (mal)ad-
aptive nature of these behaviors. They
imply that objective measures of
avoidance and persistence should be
utilized in empirical investigations
stating that current findings largely
rely on self-report while there are sig-
nificant differences between self-
reported and objectively assessed
activity levels. In this letter, the validity
of objective measures of activity as a
measure of avoidance and persistence
behavior, based on commonly used
definitions of these constructs, is
discussed.
Advances in technology in the last
decade have allowed for movement
registration systems to become more
affordable and accessible. Accelero-
metry-based activity registration has
been employed by a number of
research groups, including our own, to
measure physical activity in individuals
with chronic pain objectively.2–5 These
devices, which detect changes in accel-
eration, have been shown to be effec-
tive in differentiating between various
physical and sedentary activities in
healthy adults, correlate significantly
with oxygen uptake and heart rate, and
are easily utilized and well tolerated
by research participants.6,7 Although
these devices appear to be a valid and
reliable measure of physical activity in
chronic pain populations, their ability
to measure avoidance and persistence
behavior is questionable.
In healthy populations, there is a
large variation in objectively measured
daytime physical activity.8,9 Age, sex,
and body mass index explain some of
this variance with female individuals,
older adults, and individuals with a
higher body mass index being less
physically active throughout the day.8,9
These results are not surprising as one
would expect the physical capacity of
these individuals to be lower. However,
environmental factors, such as time of
year and neighborhood walkability,
have also been shown to impact on
objective daytime physical activity.10,11
Avoid is defined by the Oxford
dictionary12 as: “keep away from or
stop oneself from doing (something).”
In the chronic pain literature, activity
avoidance is commonly described as a
reduction in physical or other daily
activities as a means to avoid pain
escalation.13–15 These definitions imply
that to avoid activity one must have
the physical capacity to be able to
engage in that activity and that the
activity reduction is premeditated.
Given the large variability in
objectively measured physical activity
in healthy populations, are we able to
compare people with chronic pain and
say that one person is avoiding activity
based on lower objective physical
activity levels? This person may be an
elderly female patient who has multiple
comorbidities. Low physical activity
levels in this individual are likely to
reflect a lower physical capacity as
opposed to activity avoidance. One
way to determine if this individual is
avoiding activity using accelerometry-
based activity registration would be to
first determine the value that represents
an individual’s physical capacity and
compare further readings to this value.
A lower reading compared with the
physical capacity value may indicate
activity avoidance. However, in obser-
vational studies, can we really be sure
that the decrease in this individual’s
engagement in activities is because they
are avoiding activities? It could be that
they could not go for their regular walk
because of road works, poor weather,
or a range of other reasons.
Although one study has linked
lower levels of objective physical
activity to self-reported activity avoid-
ance,16 other studies investigating dif-
ferences in objective physical activity
levels based on an individual’s self-
reported activity pattern have found
no significant differences in chronic
pain samples.17,18 This is not surprising
as everyone has a different physical
capacity and in a chronic pain pop-
ulation this would not be exclusively
determined by avoiding or persisting
with activity. Although low levels of
objective physical activity may be an
indicator of activity avoidance, we do
not believe that this should be used as a
sole measure of activity avoidance in
observational studies or in cross-sec-
tional comparisons. In their narrative
review, Van Damme and Kindermans1
referred to a meta-analysis in which a
moderate negative association was
found between physical activity and
disability in low back pain.19 They
reported that this association was, in
fact, a moderate association between
avoidance behavior and disability,
indicating that those patients with
higher levels of activity avoidance also
experienced more disability. On the
basis of the earlier discussion, a more
accurate interpretation of study results
would be that lower physical activity
levels were associated with higher lev-
els of disability and that low levels of
physical activity in the included studies
may be explained by various factors
including lower physical capacity or
higher activity avoidance.
In contrast to activity avoidance,
(task) persistence or endurance behav-
ior is commonly defined as persisting
with activities despite pain.20,21 As per
the discussion on the measurement of
avoidance, high levels of objective
physical activity could indicate that
an individual persists with activity
despite pain. Alternatively, high levels
of objective physical activity may
be reflective of a higher level of phys-
ical capacity in that individual. As
such, the use of accelerometry-based
activity registration as a sole measure
of persistence in observational and
cross-sectional comparisons may be
inadequate.
Overactivity or overdoing are
terms that commonly mean persisting
with activities to a point where pain is
significantly exacerbated resulting in a
period of inactivity.14,22,23 Individuals
are thought to resume daily tasks after
inactive periods once their pain has
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subsided or frustration over inactivity
stimulates new activity.3,23 This can
cause a “yo-yo” activity pattern
sometimes referred to as overactivity-
underactivity cycling or boom-bust
behaviour.15,24 Van Damme and Kind-
ermans1 briefly referred to overactivity
behavior in their narrative review.
They stated that this activity pattern
incorporates both avoidance and per-
sistence characteristics. This brings up
the question of whether there is a point
at which pain escalation causes inca-
pacity or if individuals are always able
to engage in activities despite pain and
hence are able to avoid activity. Some
of the first definitions of overactivity,
written by clinicians, refer to the inac-
tivity period as a period where indi-
viduals are unable to engage in activity
because of high levels of pain as
opposed to individuals intentionally
choosing not to engage in activity.14,23
A combination of avoidance and per-
sistence behavior is explained by the
individual persisting with some activ-
ities despite pain (eg, household
chores) and avoiding certain pain
aggravating activities that could be
ceased (eg, leisure activities). Persis-
tence is thought to precede activity
avoidance, with avoidance of certain
activities developing as pain exacer-
bations, secondary to overactivity,
become more severe and prolonged
overtime.14,23,25 As pointed out by Van
Damme and Kindermans1 a group of
individuals reporting a combination of
avoidance and persistence/overactivity
has been indentified in 2 chronic pain
samples.18,26 It is unclear, however, if
these individuals’ reports of avoidance
relate to inactivity periods caused by
severe pain exacerbations or the total
cessation of certain activities that cause
pain to escalate. It appears that further
research is needed to answer this
question.
It may be possible to incorporate
objective measures of physical activity
to measure overactivity behavior in
observational studies reducing the
reliance on participants’ self-report. As
overactivity implies engagement in
high levels of activity that significantly
exacerbates pain, this could be deter-
mined by examining when objectively
measured activity is “a certain level”
above a person’s average level (eg,
2 SDs) and is followed by an increase
in pain that escalates to “a point” that
is above an individual’s average pain
intensity. The amount of times this is
observed in an individual’s data would
be an indication of how often the
individual engages in overactivity
behavior. However, without an indi-
vidual’s self-reported pain rating it
would be difficult to determine if the
high level of activity did in fact cause a
pain aggravation and hence can be
classified as overactivity behavior. Use
of this method would also be able to
identify only those instances where
overactivity resulted from high levels
of physical activity. Patients commonly
report exacerbating their pain from
spending too long on sedentary activ-
ities such as sitting at a computer,
which is accepted by clinicians as being
a form of overactivity.24,25
There is a temptation to favor
objective measures over participants’
self-reports. However, in this area of
research, the sole reliance on objective
measure could lead to a misinter-
pretation of the data. Although we
do agree with Van Damme and
Kindermans1 that their self-regulation
perspective may help increase our
understanding of avoidance and per-
sistence behaviors, especially in ex-
plaining variations to an individual’s
“typical” behavioral pattern, well-
designed studies with valid measures
are needed to continue to increase our
knowledge in this area.
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*School of Health and Rehabilitation
Sciences, Division of Occupational Therapy
The University of Queensland
wDepartment of Occupational Therapy
zThe Professor Tess Cramond
Multidisciplinary Pain Centre, The Royal
Brisbane and Women’s Hospital
Brisbane, Australia
REFERENCES
1. Van Damme S, Kindermans H. A self-
regulation perspective on avoidance and
persistence behaviour in chronic pain:
new theories, new challenges? Clin J
Pain. 2014. [In Press].
2. Andrews NE, Strong J, Meredith PJ,
et al. Association between physical
activity and sleep in adults with chronic
pain: a momentary, within-person per-
spective. Phys Ther. 2014;94:499–510.
3. Huijnen IPJ, Verbunt JA, Roelofs J,
et al. The disabling role of fluctuations
in physical activity in patients with
chronic low back pain. Eur J Pain.
2009;13:1076–1079.
4. Alschuler KN, Hoodin F, Murphy SL,
et al. Ambulatory monitoring as a
measure of disability in chronic low
back pain populations. Clin J Pain.
2011;27:707–715.
5. Ryan CG, Gray HG, Newton M, et al.
The relationship between psychological
distress and free-living physical activity
in individuals with chronic low
back pain. Manual Ther. 2010;15:
185–189.
6. Patterson SM, Krantz DS, Montgom-
ery LC, et al. Automated physical
activity monitoring: validation and
comparison with physiological and
self-report measures. Psychophysiol.
1993;30:296–305.
7. Noor ZM, Smith AJ, Smith SS, et al.
Feasibility and acceptability of wrist
actigraph in assessing sleep quality and
sleep quantity: a home-based pilot
study in healthy volunteers. Health.
2013;5:63–72.
8. Hagstro¨mer M, Oja P, Sjo¨stro¨m M.
Physical activity and inactivity in an
adult population assessed by acceler-
ometry. Med Sci Sports Exerc.
2007;39:1502–1508.
9. Troiano RP, Berrigan D, Dodd KW,
et al. Physical activity in the United
States measured by accelerometer. Med
Sci Sports Exerc. 2008;40:181–188.
10. O’Connell SE, Griffiths PL, Clemes SA.
Seasonal variation in physical activity,
sedentary behaviour and sleep in a
sample of UK adults. Ann Hum Biol.
2014;41:1–8.
11. King AC, Sallis JF, Frank LD, et al.
Aging in neighborhoods differing in
walkability and income: associations
with physical activity and obesity
in older adults. Soc Sci Med. 2011;73:
1525–1533.
12. Stevenson A. Oxford Dictionary of
English. 3rd ed. New York: Oxford
University Press; 2010.
13. Lethem J, Slade PD, Troup JD, et al.
Outline of a fear-avoidance model of
exaggerated pain perception—I. Behav
Res Ther. 1983;21:401–408.
14. Philips CH. The role of activity pacing.
In: Philips CH, ed. The Psychological
Management of Chronic Pain. New
York: Springer; 1988:126–134.
15. Birkholtz M, Aylwin L, Harman RM.
Activity pacing in chronic pain manage-
ment: one aim, but which method? Part
one: introduction and literature review.
Br J Occup Ther. 2004;67:447–452.
16. Plaas H, Sudhaus S, Willburger R, et al.
Physical activity and low back pain: the
role of subgroups based on the avoid-
ance-endurance model. Disabil Rehabil.
2014;36:749–755.
17. Hasenbring MI, Plaas H, Fischbein B,
et al. The relationship between activity
and pain in patients 6 months after
lumbar disc surgery: do pain-related
coping modes act as moderator varia-
bles? Eur J Pain. 2006;10:701–709.
18. Huijnen IPJ, Verbunt JA, Peters ML,
et al. Differences in activity-related
behaviour among patients with chronic
low back pain. Eur J Pain. 2011;15:
748–755.
19. Lin C-WC, McAuley JH, Macedo L,
et al. Relationship between physical
activity and disability in low back pain:
Clin J Pain  Volume 31, Number 7, July 2015 Letters to the Editor
Copyright r 2014 Wolters Kluwer Health, Inc. All rights reserved. www.clinicalpain.com | 671
38
Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
a systematic review and meta-analysis.
Pain. 2011;152:607–613.
20. Hasenbring MI, Verbunt JA. Fear-avoid-
ance and endurance-related responses to
pain: new models of behavior and their
consequences for clinical practice. Clin J
Pain. 2010;26:747–753.
21. Ceulemans K, Karsdorp PA, Vlaeyen
JWS. Mood, stop-rules and task persis-
tence: no mood-as-input effects in the
context of pain. J Behav Ther Exp Psy.
2013;44:463–468.
22. Cane D, Nielson WR, McCarthy M,
et al. Pain-related activity patterns: meas-
urement, interrelationships, and associa-
tions with psychosocial functioning. Clin
J Pain. 2013;29:435–442.
23. Hanson RW, Gerber KE. Coping with
Chronic Pain: A Guide to Patient Self-
Management. New York: Guilford
Press; 1990.
24. Butler DS, Moseley GL. Explain Pain.
Adelaide: Noigroup Publications; 2013.
25. Nicholas M, Molloy A, Tonkin L, et al.
Manage Your Pain. Sydney: ABC
Books; 2006.
26. McCracken LM, Samuel VM. The role
of avoidance, pacing, and other activity
patterns in chronic pain. Pain.
2007;130:119–125.
Pros and Cons of
Opioids and Pre-
diction of Sustained
Use Provides
Long-awaited Answers
With Clarity
To the Editor:
We read with great interest the
manuscript by Thielke et al1 and
appreciate the information on patient-
perceived pros and cons of opioids and
prediction of sustained higher dose use.
This manuscript provides long-awaited
evidence for adverse effects related to
chronic opioid therapy leading to con-
tinued opioid therapy for the rest of
patients’ lives. They showed that over
80% of the participants continued
higher dose opioid use at 1 year,
regardless of reported problems, con-
cerns, side effects, pain reduction, or
perceived helplessness. As the authors
suggested, these findings show the diffi-
culty of reducing an opioid dose among
chronic higher dose opioid users.
However, this is not limited to just
higher dose users; it is also prevalent
in patients taking lower doses.
Manchikanti et al2 reported on the
psychotherapeutic use of drugs before
presenting to interventional pain man-
agement settings. The results of their
evaluation showed that 94% of
patients were on long-term opioids
before presenting to interventional
pain management settings. They
defined 40mg of morphine equivalence
as high dose.3,4 Almost 50% of the
patients were on these doses on a long-
term basis, initiated and maintained by
primary care physicians, almost 40%
for as long as 5 to 10 years. Over 28%
of the patients were taking morphine
equivalent opioid dosages >100mg.
Unfortunately, all the patients desired
to be continued on opioids or were
recommended by their physicians to be
continued on opioids at the same or
higher dosages despite the application
of nonopioid modalities.
The authors have utilized
Z50mg morphine equivalent dose as
high dose, which is clinically relevant
than other descriptions utilizing over
100mg morphine equivalence as high-
dose opioids. In addition, all patients
on opioids believe that they do not
experience euphoria, sedation, or
addiction, dependency, or abuse. An
overwhelming majority of them satisfy
themselves believing that they will not
be addicted and that they do not have
an addictive personality. Overall, these
results are important, as only a small
proportion of patients (13.6%) on
opioid therapy had a lack of pain
interference with usual activities, a
large proportion of patients (39.5%)
had a substance abuse history, only
32.6% of the patients had no side
effects, and only 25% of the patients
showed pain changes of over 4 on a
scale of 0 to 10, essentially translating
to a 40% improvement. Above all,
17.3% of the patients showed no
change or worsening, yet they were
continued on opioids.
The relationship between the use
of long-term opioids and a higher
baseline dosage is important. However,
it may be interesting to see the influ-
ence of intermittent acute opioid
therapy with stronger medications
provided more frequently for issues of
acute pain unrelated to chronic pain
and its influence on long-term opioid
therapy, and high-dose opioid therapy
given after surgical procedures, or
other acute painful conditions exceed-
ing for 3 months. In our experience,
these patients continue to request to be
on high-dose opioids when they were
treated either with initial opioid ther-
apy or additional opioid therapy with
surgical interventions or other acute
painful conditions. It would also be
interesting to see the employment sta-
tus of these patients.
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Chapter 5: Paper 3 
 
Andrews, N., Strong, J., & Meredith, P. (2015) Overactivity in chronic pain: Is it a valid construct? 
Pain, 156, 1991-2000. doi: 10.1097/j.pain.0000000000000259 
 
The following paper utilises the five-day observational data set to explore the validity of 
overactivity as a construct by examining the association between a self-report measure of habitual 
overactivity (the Confronting subscale of the PARQ) and patterns of pain and objective physical 
activity. This paper offers preliminary support for the validity of overactivity as a construct in 
chronic pain, and for the Confronting subscale of the PARQ as a measure of habitual overactivity. 
The Confronting subscale of the PARQ is utilised as a measure of habitual overactivity for cross-
sectional comparisons in the papers that follow. 
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Research Paper
Overactivity in chronic pain: is it a valid construct?
Nicole Emma Andrewsa,b,c,*, Jenny Stronga, Pamela Joy Mereditha
Abstract
Overactivity is a frequently used term in chronic pain literature. It refers to the phenomenon whereby individuals engage in activity
in a way that significantly exacerbates pain, resulting in periods of incapacity. Overactivity, as a construct, has been derived solely
from patients’ self-reports, raising concerns about the legitimacy of the construct. Self-reported overactivity reflects an
individual’s “belief,” collected retrospectively, that their earlier activity levels have resulted in increased levels of pain. This may be
different to an individual actually engaging in activity in a way that significantly exacerbates pain. In this study, a 5-day
observational study design was used to investigate the validity of overactivity as a construct by examining the relationship
between a self-report measure of overactivity, patterns of pain, and objectively measured physical activity over time. A sample of
68 adults with chronic pain completed a questionnaire investigating self-reported habitual engagement in overactivity and activity
avoidance behaviour, before commencing 5 days of data collection. Over the 5-day period, participants wore an activity monitor
and recorded their pain intensity 6 times a day using a handheld computer. Associations were found between (1) high levels of
pain and both high overactivity and high avoidance, (2) high levels of overactivity and more variation in pain and objective activity
across days, and (3) high levels of overactivity and the reoccurrence of prolonged activity engagement followed by significant pain
increases observed in data sets. These results offer some preliminary support for the validity of overactivity as a legitimate
construct in chronic pain.
Keywords: Chronic pain, Overactivity, Objective activity, Avoidance, Accelerometer
1. Introduction
Overactivity is a behaviour that is commonly referred to in chronic
pain literature. The construct was originally introduced as part of
Fordyce’s operant model of chronic pain16,17,28 and has
frequently featured in the pain literature since. Overactivity can
be defined as engagement in activity in a way that significantly
exacerbates pain, which results in periods of incapacity.10,33,37
Individuals who habitually engage in overactivity behaviour are
thought to have a “yo-yo” activity and pain pattern whereby
periods of prolonged activity are followed by significant pain
increases, resulting in extended rest periods where pain
decreases.11,19 Recent empirical investigations suggest that
overactivity is an enduring pattern of behaviour, with evidence
that habitually overactive individuals have premorbid patterns of
engaging in high levels of work and productive tasks.3,7
Avoidance (decreasing activity levels to minimise pain escala-
tion) is another behaviour originally described in Fordyce’s
operant model16 and which remains a frequently used concept
in pain literature.4 Clinicians have reported that a combination of
high levels of overactivity and avoidance may simultaneously
manifest in the same person with chronic pain.33,37 These
observations suggest that some individuals who initially engage in
overactivity begin to avoid certain pain-provoking activities as
pain exacerbations become more severe over time. The notion
that all these behaviours (ie, overactivity, avoidance, or a combi-
nation of both) result in increased pain and disability over time is
outlined in pain education books.10,37
A number of self-report measures have been developed to
measure the extent to which individuals habitually engage in
avoidance and/or overactivity behaviour.4 The validity of these
measures has, however, been questioned,43 as they have failed
to explain individual differences in mean or total objective
physical activity levels in some observational studies.20,24 As
overactivity as a construct has been derived from patients’ self-
reports, the legitimacy of the construct is also uncertain.
Individuals may, retrospectively, attribute pain exacerbations
to increased activity levels based on their beliefs about the
relationship between activity and pain. Thus, high scores on
overactivity measures might reflect an individual’s inaccurate
belief about the cause of increased pain rather than an individual
having engaged in activity in a way that significantly exacerbated
pain.
In this study, the construct validity of a self-report measure of
overactivity was examined, by investigating the relationship
between an individual’s self-reported habitual approach to
activity engagement and patterns of both pain and objective
physical activity over a 5-day period. The following hypotheses
were made:
(1) Self-reported higher levels of both overactivity and avoidance
would be associated with higher levels of pain on average;
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(2) Individuals reporting higher levels of overactivity would have
more variation in their pain and objective physical activity (ie,
a larger difference in values over time secondary to the
theorised yo-yo activity and pain pattern) irrespective of their
level of activity avoidance;
(3) Patterns of prolonged activity engagement followed by
significant increases in pain would be observed more often
in the data of individuals who self-report high levels of
overactivity.
2. Methods
2.1. Participants
Participants were recruited from a cohort of patients attending
a multidisciplinary pain centre (MPC) at a large tertiary hospital
in Australia. Inclusion criteria were (1) outpatient of the MPC, (2)
persistent non-cancer pain for at least 3 months, (3) general-
ised pain distribution impacting on the participant’s gross
movement (ie, gross movement patterns increase the partic-
ipant’s pain), (4) English literate, (5) 18 years and over, (6)
residing in the metropolitan area where the MPC was located,
and (7) able to provide written informed consent. As the activity
monitors used in this study measure an individual’s gross
movement, only individuals who had generalised pain in body
parts associated with gross movement (ie, the lower limb(s)
and/or torso) were recruited to ensure that the relationship
between gross movement and pain was similar across
participants. A member of the multidisciplinary treatment team
assessed each patient’s pain distribution before recruitment to
determine their suitability for the study. Ninety-three patients
were invited to participate in the study, with 20 declining
because of other commitments, resulting in a sample size of 73.
Of these 73 participants, 5 ceased the study before completing
the fourth day of data collection, resulting in more than 20% of
missing data for these participants. Therefore, only the data
from the remaining 68 participants were used. The demo-
graphic information for these participants is reported in
Tables 1 and 2. Participants were predominantly female,
married, Australian, and unemployed due to pain, with an age
range of 25 to 73 years. The majority of participants reported
having pain for an extended period of time (M5 5.11 years) and
across numerous pain sites (M 5 6.99). The main pain
complaint was lower back pain (78%).
2.2. Procedure
The Royal Brisbane and Women’s Hospital Human Research
Ethics Committee (Number: HREC/09/QRBW/365) and The
University of Queensland Behavioural and Social Sciences Ethical
Review Committee (Number: 2010000501) approved the study
protocol. Over a 3-year period, participants meeting the selection
criteria were identified bymedical or allied health staff at the MPC.
The study was explained to patients verbally, and written
informed consent was obtained. Participants then completed
a demographic questionnaire and the Pain and Activity Relations
Questionnaire (PARQ)29 before commencing 5 days of data
collection. This 5-day data collection period included at least 1
weekend day. Over the 5 days, participants wore an activity
monitor and were given a Palm handheld computer, with installed
software, that prompted participants to record the intensity of
their pain 6 times a day and to fill in a paper diary detailing the
activities they did throughout the day. On completion of data
collection, participants received a $20 gift voucher for use in
popular retail stores in Australia.
2.3. Measures
2.3.1. Demographic information
Data were collected in relation to gender, age, pain location,
number of pain sites, pain duration, marital status, level of
education, and employment status.
2.3.2. Self-reported habitual approach to activity
engagement
The extent to which participants habitually engaged in avoidance
and overactivity behaviour was assessed using the PARQ.29 The
PARQ has 21 items divided into 3 subscales: avoidance,
confrontation, and pacing. Participants rate the frequency with
which they engage in certain behaviours on a 6-point Likert scale
(05 never to 55 always). The PARQ confronting scale consists of
7 items. This subscale can be considered to be a measure of
overactivity. Four of these items refer to patterns of activity and pain
that are characteristic of overactivity behaviour: “I alternate
between doing nothing and pushing too hard,” “I spend too much
time on some activities and experience increased pain later,”
“When my pain decreases I try to be as active as possible,” and
“When my pain reduces I catch up on what I missed.” One item
reflects perceptions of doing too much: “Considering my pain
problem I do more than I should.” The remaining 2 items refer to
activity persistence despite pain: “I push to get things done despite
my pain level” and “I dowhat I need to regardless of the pain I feel.”
The avoidance subscale consists of 8 items that refer to
avoiding activities or reducing activity engagement secondary to
Table 1
Descriptive information for categorical demographic
variables, N 5 68.
Variable Value N 5 68, n (%)
Gender Male 24 (35.30)
Female 44 (64.71)
Pain location (incidence) Head/face pain 13 (19.12)
Upper limb pain 39 (57.35)
Lower back pain 53 (77.94)
Abdomen pain 19 (27.94)
Thigh pain 26 (38.24)
Lower limb pain 42 (61.76)
Neck pain 31 (45.59)
Upper back pain 27 (39.71)
Chest pain 16 (23.53)
Buttock pain 23 (33.82)
Knee pain 35 (51.47)
Total body pain 12 (17.65)
Marital status Single 8 (11.76)
Married 35 (51.47)
Separated 1 (1.56)
Divorced 12 (17.65)
Widowed 4 (5.88)
De facto or in a stable relationship 8 (11.76)
Level of education Primary school 6 (8.82)
Junior high school certificate 11 (16.17)
Senior high school certificate 17 (25.00)
Tertiary nonuniversity 24 (35.29)
Tertiary university 10 (14.71)
Employment status Employment full-time 2 (2.94)
Employed part-time 8 (11.76)
Retired 17 (25.00)
Home duties 5 (7.35)
Unemployed due to pain 35 (51.47)
Unemployed due to other reasons 1 (1.47)
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pain, eg, “I avoid activities that cause pain” and “When I feel pain, I
try to stay as still as possible.” The pacing subscale was not used
in this study because of confusion in the literature about whether
self-report measures of pacing reflect quota-contingent pacing,
as taught in chronic pain programmes, or pain-contingent
pacing, which may be maladaptive.4,34 The internal consistency
and validity of the confronting and avoidance subscales of the
questionnaire have been shown to be adequate based on initial
psychometric testing.29 Validity was supported using factor
analysis and examination of the correlations between the scales
andmeasures physical activity (ie, avoidance subscale of the Pain
Anxiety Symptoms Scale, patients’ estimated average daily
uptime, physical disability composite score from the Sickness
Impact Profile). Internal consistency ratings for these scales in this
study were 0.82 (confronting) and 0.82 (avoidance).
2.3.3. Pain
Participants’ pain intensity rating was measured using an
electronic questionnaire. Using a Palm Pilot handheld computer
(m100, Zire and Tungsten series), participants responded to a 10-
point horizontal pain visual analogue scale at random intervals 6
times a day during waking hours, over the 5-day data collection
period. The scale was anchored by 0 (no pain) and 10 (severe
pain). The single-item visual analogue scale for pain intensity has
been shown to have adequate validity (see review, Ref. 21). The
electronic questionnaire was developed by the researchers using
the Experience Sampling Program,8 which is an open-source
software package for running questionnaires on a Palm Pilot. The
Palm Pilot displays questions, receives responses, and records
reaction times. The programme was configured to alert partic-
ipants to indicate how much pain they were in directly before the
computer prompt. Participants’mean pain scores over the 5 days
were calculated to provide a measure of “average pain intensity.”
The SD of the pain scores provided a measure of “pain variation.”
The SD of a variable is considered a robust and widely used
measure of variation because, unlike the range and interquartile
range, it takes into account every value in an individual’s
data set.13
2.3.4. Objective physical activity
The GT3X ActiGraph activity monitor was chosen to objectively
measure daytime physical activity. Participants were required to
wear the activity monitor during waking hours and to remove it
only for showering and swimming over the 5-day data collection
period. The GT3X ActiGraph incorporates a triaxial accelerometer
that collects changes in acceleration 30 times each second
across 3 axes (vertical, horizontal, and perpendicular).1 The
device translates this movement into a digital code that is stored
in computerised form.1 In this study, activity counts per minute
were recorded for each axis. This equates to the accumulation of
filtered changes in acceleration measured during a 60-second
period.1 The vector magnitude per minute (calculation of the
magnitude of the vector that forms when combining activity
counts per minute from all 3 axes) was then used to calculate
physical activity variables. The vector magnitude per minute can
be interpreted as the intensity of physical activity performed over
the course of a minute.1
Three activity variables were calculated and used in analyses:
mean objective activity, activity variation across days, and mean
activity fluctuation within a day. “Mean objective activity” was
calculated by first finding the average vector magnitude per
minute between the time participants got out of bed and when
they went to bed on a given day, as indicated in their diary. The
mean of these average values for each participant then provided
a measure of mean objective activity over the 5 days of data
collection. Higher levels of mean objective activity indicated
engagement in higher intensity activities over the 5-day data
collection period.
The SD of the average vector magnitude per minute values for
each participant provided a measure of “activity variation across
days.” The SD was once again chosen to provide a measure of
variation because, unlike the range and interquartile range, it
takes into account every value in an individual’s data set. Activity
variation across days can be interpreted as the degree to which
an individual’s activity on a given day differs from their mean or
“typical” physical activity level with higher scores indicating
a greater variation in activity across the 5 days.
To calculate “mean activity fluctuation within a day,” an activity
fluctuation value for each day of data collection was obtained by
adding the vector magnitude per minute over 15-minute periods
from the time participants got out of bed to the time they went to
bed on a given day. Next, the difference between these summed
15-minute periods was found by subtracting each summed 15-
minute time period from the 15-minute time period directly before
it. The root mean square of these difference values was then
calculated to express themagnitude of these differences, and the
mean activity fluctuation value for each participant was then
Table 2
Descriptive information for continuous demographic and experimental variables, N 5 68.
Variable n Mean SD Minimum Maximum
Age, y 68 52.85 11.40 25.00 73.00
No. of pain sites 68 6.99 4.61 1.00 15.00
Pain duration, y 65 5.11 3.01 0.58 52.00
PARQ confronting (0-5 scale) 66 3.59 0.85 0.86 4.86
PARQ avoidance (0-5 scale) 66 3.03 0.97 0.63 5.00
Average pain intensity (0-10 scale) 67 5.24 1.73 1.27 8.57
Pain variation (SD of average pain intensity) 67 1.59 0.60 0.39 3.39
Mean objective activity (vector magnitude per
min)
65 465.96 195.78 107.00 1017.36
Activity variation across days (SD of mean
objective activity)
65 126.12 68.96 22.24 317.70
Mean activity fluctuation within a day (root mean
square of differences between summed 15-min
periods of objective activity)
65 7243.72 2326.11 2942.00 12,411.99
PARQ, Pain and Activity Relations Questionnaire.
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calculated. This method of calculating fluctuations in physical
activity was chosen because it has been used in previous
studies.5,23,25 Higher values indicate greater fluctuation in activity
levels within a day over the 5-day data collection period whereby
periods of low-intensity movement are directly followed by
periods of high-intensity movement or vice versa.
Actigraph devices have been shown to provide a valid measure
of physical activity, with the data from the device shown to (1) be
effective in differentiating between various physical and sedentary
activities in healthy adults and (2) correlate significantly with
oxygen uptake and heart rate.36 A study investigating the
feasibility of actigraphy in home-based settings found that it is
easily used and well tolerated by participants.35 Two types of
accelerometers are commonly used in research: uniaxial and
triaxial. A uniaxial accelerometer measures movement in only 1
dimension and is therefore likely to detect less movement when
compared with a triaxial accelerometer that measures movement
in 3 dimensions.44 While some studies have shown strong
reliability between triaxial and uniaxial accelerometers in the
measurement of physical activity,27,44 other studies have shown
that a triaxial accelerometer is more precise than a uniaxial
accelerometer in the assessment of physical activity.14,38 Thus,
a triaxial accelerometer was used in this study, with vector
magnitudes (ie, the triaxial measurement) favoured over activity
counts (ie, the uniaxial measurement) as a measure of objective
physical activity.
2.3.5. Self-reported activity
Participants detailed the activities in which they engaged in
throughout the day over the 5-day collection period in a paper
diary. Participants were instructed to fill in this diary as often as
they could throughout the day to ensure its accuracy. They also
received a written prompt to fill in the diary 6 times a day through
the screen of their handheld computer after they had entered their
pain score. Information from this diary was used to assist with
determining objective periods of overactivity as described below.
2.3.6. Objective period of overactivity
Recently, Andrews et al.6 outlined a way to incorporate objective
measures of physical activity to measure overactivity behaviour in
observational studies. They suggested that, as overactivity
(operationalised by Fordyce’s operant model of chronic pain)
implies engagement in “excessive” amounts of physical activity
that significantly exacerbates pain,16,37 this could be determined
by observing physical activity levels that are a “certain level” above
a person’s average activity level, which is then followed by an
increase in pain that escalates to “a point” that is above an
individual’s average pain intensity. To examine this, participants’
pain scores and objective activity values (vector magnitudes per
minute) were first converted into z-scores. As pain scores were
obtained at random intervals throughout the day, cubic splines
were used to interpolate these data to create a pain score for
every minute of the 5-day sampling period. Cubic spline is
a process that fits a series of unique cubic polynomials between
each of the data points to form a curve that is continuous and
appears smooth.30 SRS1 Cubic Spline for Excel39 was used to
interpolate pain data. Periods of significant increases in pain were
then identified. This was classified as an increase in pain that
escalated to a z-score value of 1.65 or higher (ie, a pain value that
is in the top 5% of all possible values given pain is normally
distributed). The objective activity data in the 2 hours before this
significant pain increasewere then examined to identify periods of
high activity. A period of high activity was classified as objective
activity z-scores that were consistently above zero for at least 10
minutes. An example of this is shown in Figure 1.
The mean z-score for these high activity periods was then
examined. An individual high activity period was labelled as
a period of objective overactivity if the mean z-score was 1.65 or
higher for time periods under an hour (ie, activity values that
averaged in the top 5% of all possible values given activity is
normally distributed) or the mean z-score was 1.28 or higher for
time periods over an hour (ie, activity values over a period of time
longer than an hour that averaged in the top 10% of all possible
values given activity is normally distributed). In clinical settings,
individuals with chronic pain often report exacerbating their pain
by spending too long on sedentary activities that require
a sustained spinal position, and this is accepted by clinicians as
being a form of overactivity.10,33 As such, participants’ diary
entries were also examined to determine whether periods of
significant increases in pain could be attributed to prolonged
periods of time spent on sedentary activities. A period of objective
overactivity was labelled if participants had spent longer than 1
hour on a sedentary activity that required a sustained spinal
position in the 2 hours before the pain increase. The first author
(N.E.A.) determined whether activities before a pain increase
were both sedentary and required a sustained spinal posture. The
third author (P.J.M.) then checked this coding. P. J. Meredith is
a senior lecturer in occupational therapy, and N. E. Andrews is
a senior occupational therapist with over 5 years of clinical
experience. Sedentary activities that were determined to result in
a significant pain increase in this study included folding news-
letters, sitting at a computer, travelling in a car, filling in
paperwork, and ironing. Thus, for the purpose of this study, the
occurrence of an objective period of overactivity can be
interpreted as a prolonged period of activity engagement followed
by a significant increase in pain.
A recent qualitative study found that some individuals who
have an optimal approach to activity engagement (ie, they pace
activity effectively and have low levels of activity avoidance and
low levels of overactivity), still, on occasion, spend prolonged
periods of time on certain activities and aggravate their pain.7
What distinguishes habitually overactive individuals from these
individuals is that they aggravate their pain frequently by engaging
in high levels of physical activity or spending prolonged periods of
time on sedentary activities, which results in large fluctuations in
pain and activity.7 This is reflected in our third hypothesis (ie,
patterns of prolonged activity engagement followed by significant
increases in pain would be observed more often in the data of
individuals who self-report high levels of overactivity). To in-
vestigate this hypothesis, 2 categorical variables were then
created to be used in analyses: (1) whether or not a period of
objective overactivity was observed in the participant’s data
(labelled “occurrence of an objective period of overactivity”) and
(2) whether or not a period of objective activity was repeatedly
observed (ie, occurred more than once) in the participant’s data
(labelled “reoccurrence of an objective period of overactivity”).
2.4. Statistical analysis
The Statistical Package for Social Sciences (SPSS) GradPack
version 18.0 (SPSS Inc, Chicago, IL) was used to analyse the
results of this study. Variables were initially assessed for normality
and outliers. The overactivity variable was negatively skewed and
activity fluctuation across days was positively skewed. Box–Cox
transformation, a procedure that identifies the most appropriate
exponent to use to transform data into a normal shape, was used
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to transform skewed variables. The data were also assessed to
identify missing data patterns. If participants did not have at least
4 complete days of diary entries, objective activity, or pain data (ie,
80%) the variables that related to these measurements was
classified as missing. The amount of data missing for each
variable is presented in Table 2. As illustrated in Table 2, missing
data were minimal (maximum 3 participants for any 1 variable)
and, upon inspection, there was no observable pattern. As such,
missing data resulted in exclusion of that case from analyses.
The association between individuals’ self-reported habitual
approach to activity engagement and measures of pain and
objective physical activity were examined through a series of
linear regression and analysis of covariance (ANCOVA) models.
Linear regression analyses were first conducted to examine
additive and possible interaction effects of continuous measures
of overactivity and avoidance on pain and objective activity.
Overactivity and avoidance was first centred before creating the
interaction term. Centring reduces multicollinearity among pre-
dictor variables and makes regression coefficients more mean-
ingful (ie, the intercept reflects the value for average scores of the
dependent variables as opposed to a score of zero for these
variables).2 As age and gender have been shown to (1) impact on
pain perception,31,45 and (2) explain a large amount of variability in
objectively measured physical activity in healthy populations,18,42
both age and gender were entered as covariates in the models.
One linear regression model was produced for each of the
dependent variables (ie, average pain intensity, pain variation,
mean objective activity, activity variation across days, mean
activity fluctuation within a day) with age, gender, overactivity,
avoidance, and the interaction term entered as independent
variables. If an interaction term was not significant it was then
removed from the model to allow for the interpretation of main
effects.
To provide further insight into nature of the relationship
between overactivity and dependent variables, ANCOVA models
were also produced to illustrate differences between 4 different
“approach to activity engagement” subgroups. “Approach to
activity engagement” subgroups were calculated by placing
participants into 1 of 4 categories using amedian split (those high
in overactivity and avoidance; those high in avoidance but low in
overactivity; those high in overactivity but low in avoidance; and
those low in both overactivity and avoidance). The median value
for overactivity and avoidance was classified as high when
categorising participants. Descriptive data for approach to activity
categories are presented in Table 3. One model was again
produced for each of the dependent variables, and age and
gender were controlled for. The “low overactivity, low avoidance”
subgroup was chosen as the reference category for statistical
comparisons in the models and coded accordingly. Cohen’s
d was calculated for each comparison to provide an effect size
index. This was done by dividing each mean difference (B) by the
square root of the mean square error from the ANCOVAmodel.22
A Levene test was performed for each ANCOVAmodel to test for
homogeneity of variances. Residuals were also saved and
checked for normality and homoscedasticity for all linear
regression and ANCOVA models.
A x2 test was conducted to determine whether an individual’s
“approach to activity engagement” category was related to
whether or not the occurrence of an objective period of
overactivity (ie, a prolonged period of activity engagement
followed by a significant increase in pain) was observed in
participants’ data. The reoccurrence of an objective period of
Figure 1. An example of a period of high activity.
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overactivity in participants’ data was rare, resulting in less than
80% of cells having an expected frequency of 5 or greater. As
such, a Fisher exact test was conducted to explore whether or
not the distribution of the reoccurrence of an objective period of
overactivity significantly differed across “approach to activity
engagement” categories. As Fisher exact test for 2 3 4
contingency tables is not available on standard SPSS packages,
VassarStats online Fisher exact probability test, 23 426was used
for this analysis.
The final sample size in this study was determined by
pragmatics. Based on a priori power calculations using
G*Power,15 the study had adequate power (over 0.80) to detect
large effect sizes at a significance level of 0.05 in the statistic test
used. The study is, however, slightly underpowered in terms of
the ability to detect conventional medium effect sizes at
a significance level of 0.05 in some statistical test (eg, 0.68 for
linear regression and 0.67 for x2 tests). Because of this, effect size
indices, point estimates, and precision estimates are reported for
all associations tested using regression, and ANCOVA modelling
and effect sizes are commented on to facilitate the interpretation
of results. A significance level of 0.05 was set for statistical tests,
and Cohen’s12 cutoff points for small, medium, and large effect
sizes were used when interpreting results. As recommended by
Streiner and Norman,40 the P value (0.05) was not adjusted to
account for multiple analyses due to the exploratory nature of
this study.
3. Results
Results are presented in Tables 4-6 and detailed in the text
below. Tables 4 and 5 include both the standardised and
unstandardised regression coefficients, as well as the 95%
confidence intervals for all parameters in regression models.
Table 6 reports the 95% confidence intervals, Cohen’s d, and the
point estimates for mean differences between “approach to
activity engagement” subgroups after adjusting for the effects of
age and gender. Significant associations are indicated in these
tables. The text below provides more detailed statistics for the
significant and nonsignificant associations that relate to the study
hypotheses including t values, degrees of freedom, and specific
P values. Results for the x2 and Fisher exact tests are also
detailed in the text below. All regression and ANCOVA models
met normality and homoscedasticity assumptions. However, the
Levene test for equality of variancewas statically significant for the
pain variation ANCOVA model, suggesting that this model
violates homogeneity of variance assumptions. Thus, this model
is not valid and was not interpreted.
3.1. The association between self-reported habitual
approach to activity engagement and measures of pain
The interaction between avoidance and overactivity was not
significant in any of the linear regression models and was
removed to allow for the interpretation of main effects. Higher
levels of avoidance were associated with more intense pain, on
average, over the 5 days of data collection (b [avoidance]5 0.35;
t(62) 5 2.88; P 5 0.01), but were not associated with pain
variation (b [avoidance] 5 20.13; t(62) 5 21.00; P 5 0.32).
Higher levels of overactivity were associated with more pain
variation (b [overactivity] 5 0.26; t(62) 5 2.00; P 5 0.05), and
a small- to medium-sized positive association was found
between overactivity and average pain that failed to reach
Table 3
Descriptive data for “approach to activity engagement” groups.
Statistics High overactivity
and avoidance
High overactivity,
low avoidance
Low overactivity,
high avoidance
Low overactivity
and avoidance
n* 13 19 20 12
% 20.31 29.69 31.25 18.75
PARQ avoidance subscale (range) 3.25-4.38 0.63-3.13 3.25-5.00 1.25-3.13
PARQ avoidance subscale (mean) 3.82 2.50 3.77 2.36
PARQ avoidance subscale (SD) 0.32 0.70 0.61 0.66
PARQ confronting subscale (range) 3.86-4.57 3.86-4.86 1.86-3.79 0.86-3.71
PARQ confronting subscale (mean) 4.17 4.29 2.99 2.75
PARQ confronting subscale (SD) 0.22 0.32 0.11 0.90
PARQ subscales scored on a 0 to 5 scale. Higher scores on the PARQ confronting subscale indicate higher levels of overactivity; higher scores on the PARQ avoidance subscale indicate higher levels of activity avoidance.
* Missing data 5 4 (6.25%).
PARQ, Pain and Activity Relations Questionnaire.
Table 4
Results of linear regression analyses examining the effects of continuous measures of overactivity and avoidance on pain.
Independent variables Dependent variables
Average pain intensity (0-10 scale) Pain variation (SD of average pain intensity)
B (95% CI) b B (95% CI) b
Gender 0.77 (20.11 to 1.64) 0.21 0.13 (20.19 to 0.45) 0.11
Age 20.01 (20.04 to 0.04) 20.01 20.002 (20.02 to 0.01) 20.03
Overactivity 0.15 (20.01 to 0.31) 0.23 0.06 (0.00 to 0.11) 0.26*
Avoidance 0.64 (0.20 to 1.09) 0.35† 20.08 (20.24 to 0.08) 20.13
Summary statistics
R
2 0.18 0.10
F 3.20* 1.60
* Significant at the 0.05 level.
† Significant at the 0.01 level.
b, standardised regression coefficient; B, unstandardised regression coefficient; CI, confidence interval.
1996 N.E. Andrews et al.·156 (2015) 1991–2000 PAIN®
  Copyright  2015 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.
46
significance (b [overactivity] 5 0.23, t(62) 5 1.93, P 5 0.06).
Gender and age did not make a significant contribution to the
prediction of pain variables. ANCOVA modelling revealed that
individuals reporting high levels of overactivity and avoidance had
higher average pain intensity ratings compared with individuals
reporting low levels of overactivity and avoidance (d [high
overactivity and avoidance] 5 0.88; t(57) 5 2.19; P 5 0.03). Both
the “high overactivity, low avoidance” and “low overactivity, high
avoidance” subgroups had higher average pain intensity ratings
compared with the “low overactivity, low avoidance” subgroup;
however, these differences were not statistically significant (d [high
overactivity, low avoidance] 5 0.26; t(57) 5 0.70; P 5 0.49 and
d [low overactivity, high avoidance]5 0.56; t(57)5 1.50;P5 0.14).
The pain variation ANCOVAmodel was determined to be not valid,
and hence the results are not detailed for this model.
3.2. The association between self-reported habitual
approach to activity engagement and measures of
objective activity
The interaction between avoidance and overactivity was not
significant in any of the linear regression models and was hence
removed. A positive small- to medium-sized association was
found between overactivity and mean objective activity that failed
to reach significance (b [overactivity] 5 0.23; t(60) 5 1.71; P 5
0.09). No relationship was found between avoidance and mean
objective activity levels (b [avoidance] 5 20.03; t(60) 5 20.24;
P 5 0.82). ANCOVA modelling revealed that both the “high
overactivity and avoidance” and “high overactivity, low avoid-
ance” subgroups had higher mean objective activity levels
compared with the “low overactivity and avoidance” subgroup.
However, the confidence intervals for these estimates were
relatively wide, and these moderate–large differences failed to
reach statistical significance (d [high overactivity and avoidance]5
0.79; t(55) 5 1.94; P 5 0.06 and d [high overactivity, low
avoidance]5 0.72; t(55) 5 1.95; P 5 0.06).
The continuous measure of overactivity was not associated
with the 2 activity variation variables: activity variation across days
(b [overactivity]5 0.16, t(60)5 1.24, P5 0.22) and mean activity
fluctuations (b [overactivity] 5 0.07, t(60)5 0.56, P 5 0.58). Age
was the only variable to make a significant contribution in these
models: activity variation across days (b [age] 5 20.33, t(60) 5
22.67, P 5 0.01) and mean activity fluctuation within a day
(b [age] 5 20.31, t(60) 522.40, P5 0.02). However, ANCOVA
modelling revealed that individuals reporting low levels of over-
activity and avoidance had less fluctuation in their mean objective
activity across days compared with the 2 subgroups reporting
high levels of overactivity: “high overactivity and avoidance”
(d [high overactivity and avoidance] 5 1.06; t(55) 5 2.58; P 5
0.01) and “high overactivity and low avoidance” (d [high
overactivity, low avoidance] 5 0.79; t(55) 5 2.13; P 5 0.04).
There were no significant differences between groups for the
mean activity fluctuation model. It should be noted that the SD for
mean activity fluctuation was large and the confidence intervals
for the activity fluctuation model were relatively wide.
3.3. The association between self-reported habitual
approach to activity engagement and the occurrence of
a period of objective overactivity
An objective period of overactivity was observed 26 times across all
participants. Twelve of these observations related to a period of high
objective activity directly followed by a significant increase in pain.
The remaining 14 observations related to prolonged sedentary task
engagement that required a sustained spinal posture,which directly
preceded a significant pain exacerbation. These 26 observations
were found in the data of 18 participants. These 18 participants
were relatively evenly distributed across “approach to activity
engagement” categories and closely matched expected counts.
The x2 test confirmed that there was no relationship between the
occurrence of an objective period of overactivity in participants’
data and their “approach to activity engagement”category
(x2(3,N 5 61) 5 0.42, P 5 0.94). The reoccurrence of a period of
objective activity was observed in the data of 6 participants. Five of
these 6 participants reported a combination of high levels of
overactivity and low levels of avoidance. The Fisher exact test
revealed that the relationship between the reoccurrence of an
objective period of overactivity in participant’s data and an
individual’s “approach to activity engagement” category was
significant (P 5 0.03), with individuals reporting high levels of
overactivity but low levels of avoidance more likely to have a period
of objective overactivity repeatedly observed in their data.
4. Discussion
This study used a 5-day observational study design to examine
the construct validity of a self-report measure of overactivity
by investigating the relationship between an individual’s
Table 5
Results of linear regression analyses examining the effects of continuous measures of overactivity and avoidance on objective
activity.
Independent variables Dependent variables
Mean objective activity
(vector magnitude per min)
Activity variation across days
(SD of mean objective activity)
Mean activity fluctuation within a day
(root mean square of differences
between summed 15-min periods
of objective activity)
B (95% CI) b B (95% CI) b B (95% CI) b
Gender 22.86 (2109.30 to 103.57) 20.01 20.61 (21.86 to 0.64) 20.12 346.91 (2889.89 to 1583.71) 0.07
Age 23.10 (27.48 to 1.29) 20.18 20.07 (20.12 to 20.02) 20.33* 261.08 (2112.01 to 210.14) 20.31*
Overactivity 16.08 (22.73 to 34.88) 0.23 0.14 (20.08 to 0.36) 0.16 61.06 (2157.50 to 279.62) 0.07
Avoidance 26.34 (260.31 to 47.63) 20.03 20.06 (20.70 to 0.57) 20.03 2172.11 (2799.24 to 455.02) 20.07
Summary statistics
R
2 0.08 0.13 0.11
F 1.23 2.34 1.73
* Significant at the 0.05 level.
b, standardised regression coefficient; B, unstandardised regression coefficient; CI, confidence interval.
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self-reported habitual approach to activity engagement and
patterns of pain and objective physical activity over a 5-day study
period. The results provided some support for our first hypothesis
that higher levels of both overactivity and avoidance would be
associated with higher levels of pain averaged over the 5 days.
Group comparisons revealed that individuals reporting a combi-
nation of high levels of overactivity and avoidance had the highest
average pain intensity ratings of all subgroups over the 5-day
period and the difference between this subgroup and the “low
overactivity and avoidance” reference group was statistically
significant. This finding supports hypothesis 1 and is consistent
with that of a previous study.24
As individuals who habitually engage in overactivity behaviour
are thought to have a yo-yo activity and pain pattern, the second
hypothesis was that individuals reporting high levels of over-
activity would have a larger variation in their pain and objective
physical activity irrespective of their level of activity avoidance.
The results of this study provided support for an association
between high levels of overactivity and more pain variation. A
significant positive association was found between the continu-
ous measure of overactivity and pain variation, while the
continuous measure of avoidance and the interaction between
overactivity and avoidance were not significantly associated with
pain variation in the same model. This suggests that higher levels
of overactivity were associated with more pain variation (ie,
a larger difference in pain intensity ratings over the course of 5
days), and this was not affected by an individual’s level of
avoidance, supporting hypothesis 2.
Results relating to the association between overactivity and
objective activity variation were, however, mixed. While the
continuous measure of overactivity was not significantly associ-
ated with activity variation across days, the 2 subgroups reporting
high levels of overactivity (ie, “high overactivity and avoidance”
and “high overactivity, low avoidance”) had significantly more
variation in their mean objective activity across days compared
with individuals reporting low levels of overactivity and avoidance.
An examination of the scatter plot of the continuous measure of
overactivity and activity variation across days suggests that there
is a threshold effect as opposed to the relationship being linear (ie,
there is a certain point on the overactivity scale that results in
larger values for activity variation as opposed to values gradually
getting larger with increases in overactivity), which explains the
observed associations. This should be taken into consideration in
future studies of this nature.
Additionally, there was no significant association found
between overactivity and activity fluctuation within a day. This
complements the results of a previous study.24 It may be that
individuals who are habitually overactive only display a large
fluctuation in their activity within a day (ie, periods of low-intensity
movement directly followed by periods of high-intensity move-
ment or vice versa) on the day when their pain significantly
increases or when they recommence activity after the significant
pain increase. This could explain the small nonsignificant
associations observed. A measure of activity fluctuation within
a day may be more useful in validating the occurrence of a period
of overactivity in within-person study designs as opposed to
cross-sectional comparisons.
There were no significant associations found between either
overactivity or avoidance and mean objective activity levels.
Andrews et al.6 have previously suggested that mean objective
activity levels may not be a good indicator of activity avoidance or
overactivity in cross-sectional comparisons due to the large
variation in this variable in healthy populations. This study did,
however, link overactivity to predictable patterns of activity andT
a
b
le
6
M
e
a
n
s
d
if
fe
re
n
c
e
s
b
e
tw
e
e
n
“
a
p
p
ro
a
c
h
to
a
c
ti
v
it
y
e
n
g
a
g
e
m
e
n
t”
s
u
b
g
ro
u
p
s
a
ft
e
r
a
d
ju
s
ti
n
g
fo
r
th
e
e
ff
e
c
ts
o
f
a
g
e
a
n
d
g
e
n
d
e
r.
A
p
p
ro
a
c
h
to
a
c
ti
vi
ty
e
n
g
a
g
e
m
e
n
t
su
b
g
ro
u
p
D
e
p
e
n
d
e
n
t
va
ri
a
b
le
s
A
ve
ra
g
e
p
a
in
in
te
n
si
ty
(0
-1
0
sc
a
le
)
P
a
in
va
ri
a
ti
o
n
(S
D
o
f
a
ve
ra
g
e
p
a
in
in
te
n
si
ty
)
M
e
a
n
o
b
je
c
ti
ve
a
c
ti
vi
ty
(v
e
c
to
r
m
a
g
n
it
u
d
e
p
e
r
m
in
)
A
c
ti
vi
ty
va
ri
a
ti
o
n
a
c
ro
ss
d
a
ys
(S
D
o
f
m
e
a
n
o
b
je
c
ti
ve
a
c
ti
vi
ty
)
M
e
a
n
a
c
ti
vi
ty
fl
u
c
tu
a
ti
o
n
w
it
h
in
a
d
a
y
(r
o
o
t
m
e
a
n
sq
u
a
re
o
f
d
if
fe
re
n
c
e
s
b
e
tw
e
e
n
su
m
m
e
d
1
5
-m
in
p
e
ri
o
d
s
o
f
o
b
je
ct
iv
e
a
c
ti
vi
ty
)
B
(9
5
%
C
I)
d
B
(9
5
%
C
I)
d
B
(9
5
%
C
I)
d
B
(9
5
%
C
I)
d
B
(9
5
%
C
I)
d
H
ig
h
ov
er
ac
tiv
ity
an
d
av
oi
da
nc
e
(n
5
1
3
)
1
.5
3
(0
.1
3
to
2
.9
)
0
.8
8
*
0
.1
9
(2
0
.3
0
to
0
.6
8
)
0
.3
1
1
5
3
.5
9
(2
4
.8
8
to
3
1
2
.0
6
)
0
.7
9
2
.3
7
(0
.5
3
to
4
.2
1
)
1
.0
6
*
1
2
5
7
.9
0
(2
6
1
1
.4
8
to
3
1
2
7
.2
7
)
0
.5
5
H
ig
h
ov
er
ac
tiv
ity
,
lo
w
av
oi
da
nc
e
(n
5
1
9
)
0
.4
5
(2
0
.8
4
to
1
.7
5
)
0
.2
6
0
.2
3
(2
0
.2
3
to
0
.6
9
)
0
.3
8
1
3
8
.7
6
(2
4
.2
4
to
2
8
1
.7
7
)
0
.7
2
1
.7
7
(0
.1
1
to
3
.4
3
)
0
.7
9
†
1
3
4
7
.9
5
(3
3
9
.0
1
to
3
0
3
4
.9
0
)
0
.5
9
Lo
w
ov
er
ac
tiv
ity
,
hi
gh
av
oi
da
nc
e
(n
5
2
0
)
0
.9
5
(2
0
.3
2
to
2
.2
2
)
0
.5
6
2
0
.1
4
(2
0
.5
9
to
0
.3
1
)
0
.2
3
1
5
.4
1
(2
1
2
9
.7
7
to
1
6
0
.5
9
)
0
.0
8
1
.2
5
(2
0
.4
4
to
2
.9
4
)
0
.5
6
6
2
3
.8
5
(2
1
0
8
8
.7
3
to
2
3
3
6
.4
3
)
0
.2
7
Lo
w
ov
er
ac
tiv
ity
an
d
av
oi
da
nc
e
(n
5
1
2
)
R
R
R
R
R
*
S
ig
ni
fic
an
t
at
th
e
0
.0
1
le
ve
l.
†
S
ig
ni
fic
an
t
at
th
e
0
.0
5
le
ve
l.
b
,
st
an
da
rd
is
ed
re
gr
es
si
on
co
ef
fic
ie
nt
;
B
,
un
st
an
da
rd
is
ed
re
gr
es
si
on
co
ef
fic
ie
nt
;
C
I,
co
nf
id
en
ce
in
te
rv
al
.
1998 N.E. Andrews et al.·156 (2015) 1991–2000 PAIN®
  Copyright  2015 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.
48
pain as per our third hypothesis. Individuals who reported high
levels of overactivity but low levels of avoidance were significantly
more likely to have a pattern of prolonged activity engagement (ie,
either a period of high-intensity activity or an extended period of
time spent on sedentary activities that required a sustained spinal
posture), followed by significant increases in pain, observedmore
than once in their data. This result provides support for hypothesis
3 and the idea that individuals who reported high levels of
overactivity but low levels of avoidance are more likely to
frequently engage in activity in a way that significantly exacer-
bated pain, as opposed to these individuals inaccurately
attributing the cause of pain exacerbations to their activity levels.
It should be noted, however, that the incidence of a reoccurrence
of a pattern of prolonged activity engagement followed by
a significant increase in pain was very low across data sets,
which does complicate the interpretation of this result. Future
studies of this nature may consider collecting data over a longer
period or use less conservative cutoff points to address this issue.
This study also provided some insight into individuals who
simultaneously report high levels of overactivity and avoidance. A
combination of high levels of overactivity and high avoidance is
thought to result when individuals who are initially overactive after
pain onset (ie, those who report high levels of overactivity but low
levels of avoidance) avoid certain pain-provoking activities over
time as pain exacerbations, secondary to overactivity behaviour,
become progressively more severe.33,37 In this study, the
subgroup of individuals who reported high levels of avoidance
and high overactivity displayed the features of people who are
overactive (ie, larger variations in pain and objective physical
activity) and also reported significantly higher levels of pain. These
results support the notion that a combination of high overactivity
and high avoidancemay be the outcome of “high overactivity, low
avoidance” where increased pain that has developed over time
contributes to increased levels of avoidance. The reoccurrence of
prolonged periods of activity engagement followed by significant
increases in pain was, however, not observed across the data of
this subgroup. It is unclear why these individuals displayed more
pain and objective activity variation but not predictable patterns of
activity and pain using cutoff points. One possible explanation is
that the pain exacerbations associated with this “high overactivity
and avoidance” group may be linked to certain activities that
these individuals have decreased due to avoidance behaviour.
These pain-aggravating activities may not be as easily identified
using cutoffs for time and objective activity across data sets. An
investigation of the nature of pain exacerbations in this group of
individuals is an avenue for future research.
The results of this study should be interpreted cautiously. While
some evidence was found to support each hypothesis, expected
associations were not always significant, and there were
inconsistencies across the analyses using continuous measures
of overactivity and avoidance vs the categorical “approach to
activity engagement” variable. The study was slightly underpow-
ered, which increases the chances of results that may be clinically
relevant failing to reach statistical significance. The SDs for
objective activity variables were relatively large, and the confi-
dence intervals in some of the objective activity models were
wide. Although age and gender were controlled for, a number of
additional variables are known to impact on physical activity levels
in healthy populations.6 Additional studies may consider using
a larger sample size and controlling for additional variables to
increase confidence in the effect sizes observed.
In addition, social desirability responding was possible due to
the self-report nature of some measures, and the cutoff points
used to categorise approach to activity engagement and
determine an objective period of overactivity were somewhat
arbitrary. Finally, the number of statistical tests conducted
increases the chance of making a type I error. A priori hypotheses
were stated to address the issue of alpha inflation; however, the
results require replication.40
Despite these limitations, this is the first known study to
examine the construct validity of a self-report measure of
overactivity by comprehensively investigating the relationship
between an individual’s self-reported habitual approach to
activity engagement and patterns of pain and objective physical
activity. With some support found for each hypothesis, the results
of this study offer some preliminary support for the validity of
overactivity as a construct. This is important to know, as
overactivity is the target of a highly endorsed treatment strategy
taught in pain management programmes around the world (ie,
activity pacing).9,41 Murphy et al.32 have previously used activity
variation across days as an outcome measure for a tailored
activity pacing intervention. The results of this study support the
use of patterns of objective activity and pain as outcome
measures in studies investigating the effectiveness of activity
pacing for individuals who are habitually overactive. Longitudinal
research designs investigating the associations considered in this
study would be useful, particularly in increasing our understand-
ing of how a combination of overactivity and avoidance develops.
Additional recommendations for future research include (1) the
replication of this study using larger more representative samples
and (2) the examination of optimal cutoff points for the procedures
used in this study, to increase confidence in the associations
observed in this study and to improve our understanding of
overactivity as a construct.
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The following paper builds on previous empirical investigations that have linked higher levels of 
habitual overactivity to higher levels of global self-reported disability by investigating: 1) the 
association between habitual overactivity and specific aspects of physical functioning, and 2) 
whether or not these associations differ according to pain duration. This paper provides insight into 
how both habitual avoidance and overactivity contribute to explaining disability. The sample 
reported on in this paper is a subset of the cross-sectional sample.  
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The Relationship Between Approach to Activity
Engagement, Specific Aspects of Physical Function,
and Pain Duration in Chronic Pain
Nicole E. AndrewsAQ2 , BOccThy Hon 1,*wz Jenny Strong, PhD,* and
Pamela J. Meredith, PhD*
Objectives: To examine: (1) the relationships between habitual
approach to activity engagement and specific aspects of physical
functioning in chronic pain; and (2) whether or not these rela-
tionships differ according to pain duration.
Materials and Methods: Outpatients (N=169) with generalized
chronic pain completed a set of written questionnaires. Categories of
“approach to activity engagement” were created using the confronting
and avoidance subscales of the Pain and Activity Relations Ques-
tionnaire. An interaction term between “approach to activity
engagement” categories and pain duration was entered into analysis
with age, sex, pain intensity, the categorical “approach to activity
engagement” variable, and pain duration, in 9 ordinal regression
models investigating functioning in a variety of daily activities.
Results: The “approach to activity engagement” category predicted
the personal care, lifting, sleeping, social life, and traveling aspects
of physical functioning but, interestingly, not the performance
skills used during these activities, that is, walking, sitting, and
standing. The interaction term was significant in 2 models; how-
ever, the effect of pain duration on associations was the inverse of
that theorized, with the relationship between variables becoming
less pronounced with increasing duration of pain.
Discussion: The results of this study do not support the commonly
held notion that avoidance and/or overactivity behavior leads to
deconditioning and reduced physical capacity over time. Findings
do, however, suggest that a relationship exists between avoidance
and/or overactivity behavior and reduced participation in activ-
ities. Implications for the clinical management of chronic pain and
directions for further research are discussed.
Key Words: overactivity, avoidance, pain duration, physical
capacity, activity pacing
(Clin J Pain 2015;00:000–000)
Chronic pain represents a major burden for individualsand for society. The prevalence of chronic pain
worldwide is estimated at 30%1 and studies have shown
that the prevalence in certain regions is increasing.2
Numerous qualitative and quantitative investigations have
shown that chronic pain has a profound effect on physical
functioning with individuals with chronic pain reporting a
reduction in their ability to maintain paid employment,
complete household chores, and engage in leisure and social
activities.3–6 The economic cost of chronic pain is recog-
nized to be greater than most other health conditions
because of its impact on absenteeism rates, productivity
levels, and early retirement.7Understanding the factors that
contribute to functional decline is important for managing
the economic/personal impact of chronic pain.8
It has been postulated that the habitual approach to
activity engagement adopted by an individual with chronic
pain impacts on function, with activity avoidance and
overactivity behavior thought to result in decreased phys-
ical functioning overtime.9–11 Activity avoidance is fre-
quently defined as a reduction in physical or other daily
activities as a means to avoid pain escalation.9,12,13 In
contrast, overactivity is commonly referred to as persisting
with activities despite pain (known as endurance behav-
ior)14 to the point that pain is significantly exacerbated
resulting in a period of inactivity.9,15,16 Individuals who
engage in overactivity are thought to resume daily tasks
after inactive periods once their pain has subsided or frus-
tration over inactivity stimulates new activity.16,17 This
results in a “yo-yo” activity pattern sometimes referred to
as overactivity-underactivity cycling.13 All individuals who
engage in overactivity display endurance behavior but not
all those who endure with activity in spite of pain do so to
the extent that they severely aggravate their pain and hence
are overactive. Clinicians have reported that a combination
of high levels of overactivity and avoidance may simulta-
neously manifest in the same person with chronic pain.9,11
These observations suggest that some individuals who ini-
tially engage in overactivity begin to avoid certain pain
provoking activities (eg, leisure activities) as pain exacer-
bations, secondary to overactivity, become more severe and
prolonged over time. This has been supported empirically,
with a subgroup of individuals with chronic pain reporting
high levels of both overactivity and avoidance.18,19
Deconditioning (ie, physiological loss of physical fitness
secondary to inactivity)20 and hypersensitization of the
nervous system are thought to be the mechanisms that
contribute to a reduction in physical capacity in individuals
who habitually avoid activity or are overactive.9–11
The notion that activity avoidance and/or overactivity
lead to a decline in an individual’s physical function is the
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rationale for the use of operant-based activity pacing as a
treatment strategy.10,11,21 Although the definition of oper-
ant-based activity pacing varies, it is generally referred to as
a strategy to divide one’s daily activities into smaller, more
manageable, portions.13,21,22 This allows individuals to
participate in activities in a way that should not exacerbate
their pain, which then allows planned and calculated
increases of activity.13,21 A key principal of operant-based
activity pacing is that activity engagement becomes time-
contingent or goal-contingent rather than pain-contingent,
whereby individuals select a healthy level of activity (ie,
below tolerance levels) and gradually increase activity based
on predetermined quotas as opposed to pain levels.21 This is
thought to gradually increase an individual’s tolerance for
activity, reverse deconditioning effects, and desensitize the
nervous system.10,11 Activity pacing is widely considered an
essential element of pain management programs23; how-
ever, evidence supporting pacing as a stand-alone treatment
is sparse21,24 and pacing, as a behavioral coping strategy,
has been linked to high levels of pain and disability in cross-
sectional examinations.25 This has led prominent research-
ers to conclude that the value of pacing is questionable
without clear evidence for the rationale behind the treat-
ment strategy.26
The notion that activity avoidance and overactivity are
associated with poorer physical functioning has received a
certain amount of attention empirically. In a recent sys-
tematic review and meta-analysis, higher levels of self-
reported use of either activity avoidance or overactivity
were associated with higher levels of physical disability in
cross-sectional chronic pain samples.25 A number of studies
have also examined differences in self-reported global dis-
ability across approach to activity engagement subgroups.
Huijnen et al19 and McCracken and SamuelAQ3 18 found that
subgroups of individuals who reported high levels of both
avoidance and overactivity, or high levels of avoidance but
low levels of overactivity, had higher levels of self-reported
disability compared with a “low avoidance, high over-
activity” subgroup. In Huijnen et al’s19 study, although the
“low avoidance, high overactivity” subgroup reported less
disability than the “high avoidance, low overactivity” and
“high avoidance, high overactivity” subgroups, all 3 sub-
groups reported more physical disability than a “low
overactivity, low avoidance” subgroup. These results sug-
gest that higher levels of avoidance or overactivity are
related to higher levels of disability; however, the associa-
tion between avoidance and disability is stronger than that
between overactivity and disability.
A few studies have investigated the association
between physical functioning and avoidance and/or over-
activity over time using longitudinal designs. Hasenbring
et al27 found that subgroups of patients with subacute low
back pain who reported a combination of high levels of
endurance and avoidance (labeled distress endurance
response) had elevated physical disability at 6 months’
follow-up compared with a subgroup reporting lower levels
of avoidance and endurance. Self-reported activity avoid-
ance has also been found to predict changes in physical
disability over a 3-month period in a heterogeneous chronic
pain sample28 and higher baseline levels of avoidance have
been associated with greater physical disability after 12
months in patients with acute low back pain.29
Overall, cross-sectional and prospective examinations
support the notion that overactivity and/or avoidance
contribute to a decline in physical function, and this
evidence provides the rationale for activity pacing. How-
ever, prospective studies have only examined associations
over a maximum 12-month period, providing little insight
into the long-term effects of overactivity and avoidance
behavior. Furthermore, all existing studies have used global
measures of physical disability; thus, little is known about
how approach to activity impacts on specific daily activities.
Developing a better understanding of the associations
between specific aspects of physical functioning and
avoidance and/or overactivity behavior would provide
insight into how avoidance and overactivity contribute to
explaining disability which would lead to improvements in
patient education and more targeted treatment strategies.
The aims of the present study were to build on pre-
vious findings by examining: (1) the relationship between
habitual approach to activity engagement and specific
aspects of physical functioning; and (2) whether or not
these relationships differ according to pain duration. On the
basis of the theoretical background of operant-based
activity pacing, and previous findings as outlined above, it
was hypothesized that subgroups reporting high levels of
overactivity and/or avoidance would report lower toler-
ances for activity and more restrictions to participation in
daily tasks when compared with a low overactivity/low
avoidance reference group. On the basis of the findings
relating to “approach to activity engagement” sub-
groups18,19,27 it was hypothesized that a “high overactivity,
low avoidance” subgroup would have smaller mean differ-
ences in specific aspects of physical functioning (and hence
less statistically significant differences) than both “high
avoidance, low overactivity” and “high avoidance, high
overactivity” subgroups when compared with the low
overactivity and avoidance reference group. As activity
avoidance and overactivity are thought to lead to a decline
in functional capacity over time,9–11 it was hypothesized
that associations would be more pronounced for individu-
als who had been experiencing pain for a longer period of
time.
MATERIALS AND METHODS
Participants
Participants were recruited from a group of patients
receiving either outpatient or inpatient treatment at a
multidisciplinary pain center in a major metropolitan ter-
tiary hospital in Australia. Inclusion criteria were: (1) per-
sistent noncancer pain for at least 3 months; (2) generalized
pain distribution impacting on the participant’s gross
movement (ie, gross movement patterns increase the par-
ticipant’s pain); (3) English literate; (4) 18 years and over;
and (5) able to provide written informed consent. One
hundred and seventy-nine consecutive patients were invited
to participate in the study. Ten participants declined the
invitation, resulting in a total of 169 (94%) participants.
Demographic details of the sample are presented
in Tables 1 and 2. Participants were mostly married, and
unemployed because of pain. Slightly more females par-
ticipated (54%). An average of 4.76 pain sites was reported,
with lower back pain being the most common pain com-
plaint (81.7%). The period of time that participants had
been experiencing pain ranged from 7 months to 52 years.
Participants’ age ranged from 22 to 81 years, and average
age was 53 years.
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Procedure
Patients were invited to participate in the study during
either an outpatient appointment or a hospital admission.
An information sheet was provided to patients and written
informed consent was required before participation. Par-
ticipation involved completing a set of written ques-
tionnaires investigating approach to activity engagement,
disability, pain intensity, and demographic data. A
researcher was available at all times to answer questions
about the study or questionnaire, and participants were
advised that a summary of the results from the study, along
with any individual results, would be available on request.
Participation was voluntary and no incentive was provided.
Some of the participants were receiving treatment from the
principal researcher as part of an inpatient pain manage-
ment program at the time of their participation in the study.
Patients who were approached to participate in the study
were aware that the principal researcher was not the clini-
cian responsible for their ongoing treatment following the
program, and they were advised that their decision to
participate would not effect their ongoing treatment at the
multidisciplinary pain center. The Royal Brisbane and
Women’s Hospital’s Human Research Ethic Committee
(Number: HREC/09/QRBW/365) and The University of
Queensland’s Behavioural and Social Sciences Ethical
Review Committee (Number: 2010000501) approved the
protocol for this study.
Measures
Demographic Questionnaire
Information on participants’ age, sex, level of education,
employment status, pain location, and duration of pain was
gathered. This information is presented in Tables 1 and 2.
Pain and Activity Relations Questionnaire (PARQ)
The self-report PARQ18 is a 21-item measure that
examines how individuals with persistent pain approach
activity engagement. Participants are instructed to rate the
frequency with which they engage in certain behaviors on a
6-point Likert scale (0=never, to 5=always). The meas-
ure has 3 subscales: avoidance (8 items), confronting
(7 items), and pacing (6 items). The confronting subscale
provides a measure of overactivity, whereas the avoidance
subscale provides a measure of avoidance of activity. The
pacing subscale was not used in the current study due to
confusion in the literature about whether it measures
quota-contingent pacing, which is reflective of operant-
based activity pacing, or pain-contingent pacing which is
considered maladaptive in accordance with operant-based
activity pacing theoretical frameworks.21,25,30 Validity and
reliability of the questionnaire is adequate based on initial
psychometric testing by its developers.18 Sample items of
the used scales include: “I avoid activities that cause pain”
(avoidance), and “I spend too much time on some activities
and experience increased pain later” (confronting). Internal
consistency ratings for these scales in the current study were
0.77 (confronting) and 0.83 (avoidance). The Pearson cor-
relation coefficient between the confronting and avoidance
subscales in the current study was 0.05.
The Oswestry Disability Index (ODI)
ODI version 2.0,31 represents a self-report measure for
assessing an individual’s physical functioning. The ques-
tionnaire consists of 10 items. Five items assess an indi-
vidual’s tolerance for 5 specific activities including travel,
lifting, walking, sitting, and standing. Restrictions to par-
ticipation in personal care, sex life, and social life are each
measured by 3 items. One item examines restrictions to
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TABLE 1. Descriptive Data of Categorical Demographic Variables
(N=169)
Variables Values n (%)
Sex Female 92 (54.4)
Male 77 (45.6)
Relationship
status
Single 23 (13.6)
De facto or in a stable relationship 15 (8.9)
Married 81 (47.9)
Separated 14 (8.3)
Divorced 30 (17.8)
Widowed 6 (3.6)
Education level Primary school 16 (9.5)
Junior high school certificate 52 (30.8)
Senior high school certificate 34 (20.1)
Tertiary university 44 (26.0)
Tertiary non-university 23 (13.6)
Employment Employed full-time 12 (7.1)
Employed part-time 12 (7.1)
Home duties 13 (7.7)
Retired 43 (25.4)
Unemployed due to pain 83 (49.1)
Unemployed due to other reasons 6 (3.6)
Pain location Head and face 30 (17.8)
Shoulder/upper limb 83 (49.1)
Lower back 138 (81.7)
Abdomen/groin 35 (20.7)
Thigh 59 (34.9)
Calve/ankle/feet 83 (49.1)
Neck 67 (39.6)
Upper back 51 (30.2)
Chest 24 (14.2)
Buttocks 51 (30.2)
Knees 55 (32.5)
Total body pain 7 (4.1)
TABLE 2. Descriptive Data for Continuous Demographic and Experimental Variables (N=169)
Variables n Mean SD Range
Pain duration (y) 166 12.29 11.49 0.58-52 AQ4
Age (y) 169 53.74 11.72 22-81
No. pain sites 169 4.76 3.25 1-15
PARQ avoidance 162 24.86 7.47 5-40
PARQ confrontation 162 22.97 6.16 5-40
PARQ indicates Pain and Activity Relations Questionnaire.
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sleep and the final item provides a measure of pain inten-
sity. Participants are asked to choose one of 6 statements
corresponding to each item. Responses are scored on a 0 to
5 scale, with a score of 5 representing the highest level of
pain intensity or physical disability for that item. For the
purposes of this study, the walking distance items of 1 mile,
½ mile, and 100 yards were replaced by metric units (1 km,
½km, and 100m). The ODI was developed for low back
pain patients32 and is a commonly used and validated
outcome measure in this population (see Fairbank and
Pynsent33 for review). However, the items are not specific to
back pain and the questionnaire has also been validated
with people with heterogeneous pain34 and pelvic pain.35 It
has also been used with populations such as people with
fibromyalgia36,37 and work-related chronic pain syn-
dromes.38 Numerous studies have shown that the ODI has
a 1-factor structure39,40 with an internal consistency coef-
ficient ranging from 0.71 to 0.87.33,41Using individual items
in analyses is a method that has been employed in previous
research.33Mayo42 outlined the reasoning for doing an item
analysis of the ODI and why the procedure is valid, stating
that as the scale has been tested for internal consistency, the
items should not be redundant or totally unrelated to other
items. As such, when the scale is used it is of interest to look
not only at the total score but the contribution of items to
the total score. An issue that could be raised with exam-
ining each item independently is not that the estimate
produced is biased but that the chances of a “false-positive”
association may increase because of multiple testing.42 For
the purposes of this study each item of the ODI was used as
an outcome measure along with the total ODI score
(excluding pain intensity). The total score was calculated as
per the scoring criteria of the ODI.33
Statistical Analysis
All statistical analyses were conducted using the Stat-
istical Package for Social Sciences (SPSS) GradPack, ver-
sion 18.0 for Windows. All data were initially assessed for
missing data, linearity, constant variance, and outliers. No
changes were made to the data set as a result of data
screening. As there was no observable pattern to missing
data, missing data resulted in exclusion of that case from
analysis. The summary statistics and missing data count for
each variable are presented in Tables 1 to 3.
As clinicians have reported that a combination of high
levels of overactivity and avoidance may simultaneously
manifest in the same person with chronic pain,9,11 and sub-
groups of individuals with chronic pain reporting high levels
of both overactivity and avoidance have been identified in 2
studies,18,19 categories of “approach to activity engagement”
were created and used in analyses instead of continuous
subscales to consider combinations of avoidance and over-
activity. Four categories were produced, as determined by the
confronting and avoidance subscales of the PARQ: those
high in overactivity and avoidance; those high in avoidance
but low in overactivity; those high in overactivity but low in
avoidance; and those low in both overactivity and avoidance.
As the PARQ uses a 6-point scale (0 to 5), an average score
of Z3 indicated high avoidance (as measured by the avoid-
ance subscale) or high overactivity (as measured by the
confronting scale), whereas an average score <3 indicated
low levels of avoidance or overactivity. This cut-off point was
chosen as there is no normative data available for the PARQ
and the middle of the scale will allow replication and com-
parisons across studies as opposed to using a median split to
determine group classification. The summary statistics for the
“approach to activity engagement” categories are presented
in Table 4.
In accordance with the study aims, to examine the
association between “approach to activity engagement”
categories and specific aspects of physical functioning, each
item of the ODI (excluding pain intensity) was used as an
outcome measure in 9 ordinal regression models. Five dif-
ferent link functions are available in the ordinal regression
procedure in SPSS. Link functions transform the cumu-
lative probabilities of the ordinal dependent variable that
result in a linear model in the parameters.43 To select an
appropriate link function for each model, the distribution
for each ordinal outcome variable was first examined using
bar charts. The logit link function was chosen in models
where personal care, walking, sitting, sleeping, and travel-
ing were entered as dependent variables as these ODI items
had relatively evenly distributed categories. As lifting and
sex life were negatively skewed, the complementary log-log
link function was chosen in these models. As both standing
and social life had relatively normal distributions, the
probit link function was chosen. The association between
“approach to activity engagement” categories and the total
ODI score (excluding pain intensity) was examined using a
general linear model as the ODI total score is considered to
be a dimensional scale.33
The probit link function treats predicted probabilities
as cumulative probabilities from the standard normal dis-
tribution and coverts them to z scores.44 A probit index (PI)
for each independent variable is produced which gives the
change in the z score for a 1-unit change in the predictor.44
The logit link function is based on the proportional odds
model which is an extension of binary logistic regression.45
The proportional odds model transforms the ordinal out-
come scale into a number of binary cut-off points and
determines how each predictor variable uniquely affects the
probability of observing a particular score or less compared
with higher scores (ie, probability of a score of 0 vs. 1, 2, 3,
4, 5; probability of a score of 0 or 1 vs. 2, 3, 4, 5; and so
on).46 An odds ratio (OR) for a predictor variable is then
produced which can be interpreted as a summary of the
ORs obtained from separate binary logistic regressions
using all possible cut-off points of the ordinal outcome.46
The complementary log-log link function is based on the
continuation ratio model and like the proportional odds
model, transforms the ordinal outcome scale into a number
of cut-off points; however, the dichotomization of the data
differs.45 The continuation ratio model determines how
each predictor variable uniquely affects the probability of
observing a particular score compared with the probability
of observing all higher scores with scores at a given level
discarded after being compared with higher levels (ie,
probability of a score of 0 vs. 1, 2, 3, 4, 5; probability of a
score of 1 vs. 2, 3, 4, 5; and so on).46 Thus, the focus of a
continuation ratio model is to understand the factors that
distinguish between those persons who have reached a
particular response level but do not move on, from those
persons who do advance to a higher level. A summary
hazard ratio (HR) is produced for each independent vari-
able as opposed to an OR. The key assumption of all
models is that the effects of any explanatory variables are
consistent or proportional across all separate regressions
using different cut-off points.46 This means that the esti-
mates from the separate regression models can be pooled to
provide 1 set of coefficients.
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The 4-category variable “approach to activity engage-
ment” was entered as an independent variable alongside
age, sex, pain intensity, and pain duration in all models.
As a “low avoidance, low overactivity” approach is con-
sidered to have a more positive effect on physical func-
tioning compared with the other 3 “approach to activity
engagement” categories, this category was selected as the
reference category and coded accordingly. To examine
whether or not the relationship between the “approach to
activity engagement” categories and physical functioning
differs according to pain duration, an interaction term
between the “approach to activity engagement” categories
and pain duration was created and used in all models. If the
interaction effect was not significant, it was removed from
models to allow for the interpretation of the main effects.47
In order to interpret significant interaction effects in ordinal
regression models, predicted values for each “approach to
activity engagement” category by different levels of pain
duration were calculated and plotted graphically using
Excel. OR or HRs that compare each “approach to activity
engagement” category with the “low avoidance, low over-
activity” reference group at different levels of pain duration
were then obtained. This was done by transforming pain
duration and rerunning ordinal regression analyses as
described by Jaccard.47 The test of parallel lines was pro-
duced with each model which tests the assumption that the
effects of any explanatory variables are proportional across
all separate regressions using different cut-off points.
Simulation research by Taylor et al48 has indicated
that larger sample sizes are needed when a coarsely cate-
gorized dependent variable is modeled in place of a con-
tinuous one in regression analysis. On the basis of their
analyses, the loss of power and required sample size to
regain power is greatest when the coarsely categorized
outcome variable has a skewed distribution or has few
categories (ie, 2 or 3). An a priori sample size calculation of
a minimum of 91 participants would be needed for an 80%
chance to detect medium effect sizes for the independent
variables in our models given the outcome variable is
continuous. On the basis of the figures by Taylor et al,48 a
minimum sample size 1.8 times this figure, that is, a mini-
mum sample of 164, was estimated for ordinal models to
account for loss of power secondary to skewness in out-
come variables and missing data. A significance level of
0.05 was set for statistical tests. As recommended by
Streiner and Norman,49 a correction was not used to
account for multiple analyses due to the exploratory nature
of this study.
RESULTS
Summary statistics for ordinal regression models are
presented in Table 5. All models, except for the model
examining predictors of sex life, had a statistically sig-
nificant w2 statistic for model fit indicating that the final
models significantly improved the fit of the data over
baseline intercept-only models. w2 goodness-of-fit values
were also not significant in all models suggesting that the
observed data are consistent with the fitted model. All
models fulfilled the assumption that effects of explanatory
variables are proportional across all separate regressions
using different cut-off points, as the test of parallel lines was
not significant for all models. The effect of independent
variables on each dependent variable is presented in Table 6
and is summarized below.
Personal Care
There was a significant association between the cate-
gorical “approach to activity engagement” and partic-
ipation in personal care tasks. Individuals reporting high
levels of avoidance and low levels of overactivity were 3.23
times more likely to report more restrictions to their ability
to engage in personal care tasks compared with the odds
for individuals reporting low levels of both avoidance and
overactivity [P=0.03; 95% confidence interval (CI),
0.13-2.22]. The interaction between pain duration and the
categorical “approach to activity engagement” was not
significant, indicating that ORs for approach to activity
categories were not altered by the length of time an indi-
vidual has been experiencing chronic pain. Pain intensity
was the only significant covariate in the model, with the
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TABLE 3. Descriptive Data for Oswestry Disability Index Items,
N=169
Variables n Median Interquartile Range Range
Pain intensity 169 2 2-3 0-5
Personal care 169 1 1-2 0-5
Lifting 168 2 2-4 0-4
Walking 167 2 1-3 0-4
Sitting 169 2 2-3 0-5
Standing 166 3 2-4 0-4
Sleeping 168 2 1-3 0-5
Sex life 132 4 2-5 0-5
Social life 168 3 3-3 0-5
Traveling 168 2 1.25-3 0-5
TABLE 4. Descriptive Data of “Approach to Activity Engagement” Categories
Statistics
High Avoidance and
Overactivity
High Overactivity, Low
Avoidance
High Avoidance, Low
Overactivity
Low Avoidance and
Overactivity
n (%)* 61 (36.1) 40 (23.7) 34 (20.1) 20 (11.8)
Avoidance subscale
Range 3-5 0.63-2.88 3-4.88 0.63-2.88
Mean 3.73 2.25 3.66 2.08
SD 0.56 0.57 0.58 0.66
Confronting subscale
Range 3-5 3-4.71 0.71-2.86 0.86-2.86
Mean 3.72 3.84 2.38 2.17
SD 0.53 0.47 0.48 0.63
*Missing data=14 (8.3%).
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odds of reporting more restrictions to engagement in per-
sonal care tasks increasing by 1.66 for each unit increase in
pain intensity (P=0.001; 95% CI, 0.19-0.82).
Lifting
There was a significant interaction between the cate-
gorical “approach to activity engagement” and pain dura-
tion in this model, indicating that the relationship between
approach to activity and lifting tolerance was affected by
how long an individual has been experiencing pain. Pre-
dicted regression coefficients (log of the HR) for each
approach to activity category at different levels of pain
duration are illustrated in Supplementary Figure 1 (Sup-
plemental Digital Content 1, http://links.lww.com/CJP/
A163). In addition, Supplementary Table 1 (Supplemental
Digital Content 2, http://links.lww.com/CJP/A164) dis-
plays the HRs comparing each approach to activity cat-
egory to the “low avoidance, low overactivity” reference
group at different levels of pain duration. As illustrated in
Supplementary Figure 1 (Supplemental Digital Content 1,
http://links.lww.com/CJP/A163), the hazards of all groups
reporting lower lifting tolerances in relation to the “low
avoidance, low overactivity” reference group, decreased per
unit increase in pain duration. For individuals who had
been experiencing pain for 1 year, those reporting a com-
bination of high overactivity and high avoidance were 2.52
times more likely to report a lower lifting tolerance com-
pared with individuals reporting low levels of overactivity
and avoidance (P=0.04; 95% CI, 0.05-1.80), but the dif-
ference in hazards between the 2 groups was not significant
for individuals who had been experiencing pain for Z10
years. Individuals reporting high levels of overactivity and
low levels of avoidance, who had been experiencing pain for
1 year, were also more likely to report difficulties compared
with “low avoidance, low overactivity” subgroup (HR=
2.42, P=0.05; 95% CI, 0.001-1.77), but no significant
differences were observed for individuals who had been
experiencing pain for Z10 years. Similarly, individuals
reporting high levels of avoidance and low levels of over-
activity, who had been experiencing pain for 1 year or who
had been experiencing pain for 10 years, were significantly
more likely to report more difficulties compared with the
reference group (HR=4.61, P=0.002; 95% CI, 0.58-2.47
and HR=2.55, P=0.006; 95% CI, 0.27-1.60, respec-
tively), but no significant differences were found for those
who had been experiencing pain for Z20 years. Pain
intensity was the only significant covariate in the model
with the hazards of reporting a lower tolerance for lifting
increasing by 1.23 for each unit increase in pain intensity
(P=0.03; 95% CI, 0.02-0.40).
Walking
The “approach to activity engagement” categorical
variable was not significantly associated with walking tol-
erance, and the interaction between the categorical
“approach to activity engagement” and pain duration was
not significant in this model. Covariates age and pain
intensity were both significant predictors of walking toler-
ance. Older individuals and individuals reporting higher
levels of pain were both more likely to report lower walking
tolerances (OR=1.03, P=0.03; 95% CI, 0.003-0.06;
OR=1.82, Pr0.001; 95% CI, 0.28-0.91).
Sitting
The association between the “approach to activity
engagement” categorical variable and sitting tolerance, and
the interaction term, were not significant in this model.
Only pain intensity made a significant contribution to the
prediction of sitting tolerance with individuals reporting
more intense pain more likely to report a lower sitting
tolerance (OR=1.90 Pr0.001; 95% CI, 0.32-0.96).
Standing
The 4-category “approach to activity engagement”
variable was not significantly associated with standing tol-
erance, with pain intensity being the only significant pre-
dictor in this model. Individuals reporting more intense
pain were more likely to report a lower standing tolerance
(PI=0.45, Pr0.001; 95% CI, 0.27-0.64).
Sleeping
The interaction between the “approach to activity
engagement” categorical variable and pain duration was
significant in this model indicating that the relationship
between approach to activity engagement and sleep is
affected by how long an individual has been experiencing
pain. The predicted regression coefficients (log of the OR)
for each approach to activity category at different levels of
pain duration are illustrated in Supplementary Figure 2
(Supplemental Digital Content 3, http://links.lww.com/
CJP/A165), and the odds comparing each approach to
activity category to the “low avoidance, low overactivity”
reference group at different levels of pain duration are
presented in Supplementary Table 2 (Supplemental Digital
Content 4, http://links.lww.com/CJP/A166). For those who
had been experiencing pain for 1 year, the “high over-
activity, low avoidance” and “high avoidance, high over-
activity” subgroups were more likely to report poorer sleep
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TABLE 5. Summary Statistics for Ordinal Logistic Regression Models
Models Link Function Model Fit Goodness-of-Fit Nagelkerke R2 Test of Parallel Lines
Personal care Logit 24.97** 633.43 0.158 12.94
Lifting Complementary Log-log 25.70** 736.24 0.163 47.44
Walking Logit 25.87** 575.76 0.165 20.84
Sitting Logit 15.75* 637.28 0.104 29.12
Standing Probit 29.98** 764.95 0.189 33.77
Sleeping Logit 26.37** 559.64 0.169 19.32
Sex life Complementary Log-log 12.39 593.88 0.100 31.65
Social life Probit 32.20** 670.47 0.205 37.91
Traveling Logit 28.48** 762.57 0.178 31.52
*Significant at the 0.05 level.
**Significant at the 0.01 level.
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secondary to pain compared with the “low avoidance, low
overactivity” reference group. The largest effect was
observed in the “high overactivity, low avoidance” group,
with these individuals 9.23 times more likely to report
poorer sleep compared with individuals reporting low levels
of overactivity and low avoidance (P=0.004; 95% CI,
0.70-3.75). Individuals with a combination of high levels of
avoidance and overactivity were 4.77 times more likely to
report poorer sleep compared with the reference group
(P=0.04; 95% CI, 0.06-3.06). However, the difference in
odds between the reference group and all categories
attenuates per unit increase in pain duration from 1 year up
to 20 to 30 years, and the association between approach to
activity engagement and sleep is no longer significant for
individuals who had been experiencing pain for Z20 years.
Pain intensity was the only significant covariate in the
model with the odds of reporting poorer sleep increasing by
1.80 for each unit increase in pain intensity (P=0.001;
95% CI, 0.26-0.91).
Sex Life
The categorical “approach to activity engagement” was
not significantly associated with restrictions to sex life and the
interaction between “approach to activity engagement” and
pain duration was not significant in this model. In addition,
none of the covariates made a significant contribution to this
model.
Social Life
There was a significant association between the
“approach to activity engagement” categorical variable and
participation in social activities. Individuals reporting high
levels of both avoidance and overactivity were more likely
to report more restrictions to their social life compared with
the “low avoidance, low overactivity” reference group
(PI=0.59, P=0.04; 95% CI, 0.02-1.16). Individuals
reporting high levels of avoidance but low levels of
overactivity were also more likely to report restrictions
compared with the reference group (PI=0.77, P=0.02;
95% CI, 0.14-1.40). The interaction between pain duration
and “approach to activity engagement” was not significant,
indicating that the associations are not altered by the length
of time an individual has been experiencing chronic pain.
Pain intensity was also significantly associated with
engagement in social activities, with individuals reporting
more intense pain more likely to report difficulties engaging
in these activities (PI=0.37, Pr0.001; 95% CI, 0.18-0.56).
Travel
There was a significant association between the cate-
gorical “approach to activity engagement” and travel tol-
erance. All approach to activity engagement categories were
more likely to report a lower tolerance for travel compared
with the “low avoidance, low overactivity” reference group.
The “high avoidance, low overactivity” subgroup were the
group most likely to report difficulties (OR=5.10,
P=0.003; 95% CI, 0.56-2.70), followed by the “high
avoidance, high overactivity” subgroup (OR=3.70,
P=0.009; 95% CI, 0.33-2.3), then the “high overactivity,
low avoidance” subgroup (OR=2.99, P=0.03; 95% CI,
0.08-2.11). The interaction between pain duration and the
categorical “approach to activity engagement” was not
significant, indicating that ORs for approach to activity
categories are not altered by the length of time an indi-
vidual has been experiencing chronic pain. Pain intensity
was the only significant covariate in the model with the
odds of reporting more difficulties traveling increasing by
1.93 for each unit increase in pain intensity (Pr0.003; 95%
CI, 0.31-0.95).
Global Disability (ODI Total Score)
The interaction between the categorical “approach to
activity engagement” variable and pain duration was not
significant and was removed from the model. The
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TABLE 6. Probit Indexes, Odds, and Hazard Ratios for Independent Variables in Ordinal Regression Models Predicting Aspects of
Physical Functioning
Independent Variables Dependent Variables
Variables Values
Personal Care Lifting Walking Sitting
OR P HR P OR P OR P
Age 1.00 0.73 1.13 0.14 1.03 0.03 1.01 0.42
Pain intensity 1.66 0.002 1.23 0.03 1.82 <0.001 1.90 <0.001
Pain duration 1.00 0.79 1.03 0.17 0.99 0.57 1.01 0.75
Sex Female 1.00 R 1.00 R 1.00 R 1.00 R
Male 0.87 0.65 0.73 0.09 0.77 0.40 1.38 0.30
Approach to activity engagement LB 1.00 R 1.00 R 1.00 R 1.00 R
HB 2.24 0.10 2.63 0.04 1.21 0.69 0.89 0.81
HO 1.13 0.81 2.56 0.05 1.04 0.93 1.06 0.91
HA 3.23 0.03 4.92 0.002 2.21 0.14 0.68 0.48
MF P MF P MF P MF P
LB* pain duration — — 1.00 R — — — —
HB* pain duration — — 0.96 0.14 — — — —
HO* pain duration — — 0.95 0.05 — — — —
HA*AQ5 pain duration — — 0.94 0.02 — — — —
HA indicates high avoidance, low overactivity; HB, high overactivity and avoidance; HO, high overactivity, low avoidance; HR, hazards ratio; LB, low
overactivity and avoidance; MF, multiplication factor by which odds/hazards ratio changes given a 1-unit increase in pain duration; OR, odds ratio; PI, probit
index; R, reference category.
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association between the categorical “approach to activity
engagement” variable and the total ODI score was sig-
nificant (F3,146=4.79, P=0.003). Parameter estimates
revealed that individuals reporting high levels of both
avoidance and overactivity were more likely to report more
global disability compared with the “low avoidance, low
overactivity” reference group (B=10.95, P=0.003; 95%
CI, 3.81-18.10). Similarly, the mean total disability score for
the “high avoidance, low overactivity” group was higher
than the reference group (B=13.30, P=0.001; 95% CI,
5.40-21.21). Individuals reporting high levels of overactivity
but low levels of avoidance did have a higher mean total
disability score compared with the reference group; how-
ever, this was not statistically significantly (B=5.84,
P=0.13; 95% CI, 1.75 to –13.43). None of the cova-
riates made a significant contribution to this model. The
Levene’s test was not significant and the residuals resem-
bled a normal distribution in accordance with model
assumptions.
DISCUSSION
The aim of this study was to extend prior research
examining associations between an individual’s approach to
activity engagement and global measures of physical func-
tioning by investigating: (1) the relationship between
habitual approach to activity engagement and specific
aspects of physical functioning; and (2) whether or not the
relationship between approach to activity and aspects of
physical functioning differs according to pain duration. An
individual’s habitual approach to activity engagement was
associated with only certain aspects of physical functioning.
There was a significant association between approach to
activity and restrictions to the ability to travel, personal
care and social life, irrespective of pain duration. A sig-
nificant interaction effect between pain duration and
“approach to activity” categories was found in 2 models,
suggesting that an individual’s approach to activity was
associated with sleep quality and lifting tolerance; however,
this was dependent on how long an individual had been
experiencing pain. No relationship was found between
approach to activity and 4 variables: restrictions to sex life,
walking, standing, and sitting tolerances.
In accordance with the World Health Organization’s
(WHO) International Classification of Functioning, Dis-
ability and Health (ICF),50 disability covers a spectrum of
various levels of functioning at body level (body functions
and structures), person level (activity limitations), and
societal level (participation restrictions). Research linking
ODI items to ICF categories has suggested that: (1) the
sleep item is a measure of body functions; (2) personal care,
lifting, walking, sitting, and standing items measure activity
limitations; and (3) social life and travel items relate to
participation restrictions.51,52 In addition, Jette et al53 have
demonstrated that 2 different domains exist within activity
limitations: “mobility activity” (difficulties performing
physical actions) and “daily activities” (difficulties with
basic and instrumental activities of daily life). On the basis
of this conceptualization, walking, standing, and sitting
items of the ODI are measures of mobility activity, whereas
personal care and lifting relate to daily activities.
The 3 ODI items that relate to the mobility activity
domain, that is, standing, walking, and sitting, were the
only items (besides the sex life item) that were not asso-
ciated with an individual’s approach to activity engage-
ment. These 3 items differ from the other items of the ODI
in that they are performance skills (ie, the smallest
observable elements of goal-directed action) that facilitate
engagement in a range of daily activities.54 These items are
also worded differently from the other activity limitation
items of the ODI. The sitting, standing, and walking items
require participants to rate their ability based on specific
distances and times, whereas the response options for the
lifting and personal care items are more ambiguous, for
example, “I can lift very light weights.” Thus, participant
responses for the sitting, standing, and walking items may
be more reflective of the participant’s actual physical
capacity. As such, the results of the current study may
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TABLE 6. (continued)
Dependent Variables
Standing Sleeping Sex Life Social Life Traveling
PI P OR P HR P PI P OR P
0.004 0.58 1.00 0.75 1.01 0.25 0.01 0.35 1.01 0.28
0.45 <0.001 1.80 <0.001 1.23 0.08 0.37 <0.001 1.93 <0.001
0.01 0.57 1.08 0.07 1.00 0.66 0.01 0.11 0.99 0.57
1.00 R 1.00 R 1.00 R 1.00 R 1.00 R
0.25 0.15 1.03 0.93 0.72 0.15 0.17 0.36 0.97 0.93
1.00 R 1.00 R 1.00 R 1.00 R 1.00 R
0.14 0.61 5.03 0.05 1.62 0.17 0.59 0.04 3.70 0.009
0.04 0.89 10.19 0.004 1.02 0.95 0.44 0.14 2.99 0.03
0.17 0.57 4.69 0.07 1.72 0.15 0.77 0.02 5.10 0.003
MF P MF P MF P MF P MF P
— — 1.00 R — — — — — —
— — 0.95 0.30 — — — — — —
— — 0.90 0.04 — — — — —
— — 0.93 0.14 — — — — — —
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indicate that an individual’s approach to activity engage-
ment is associated more with that individual’s perceived
capacity to participate in daily activities, and perhaps the
emotional and psychosocial aspects of activity engagement,
as opposed to their actual physical ability to engage in these
tasks.
The majority of significant associations between the 4-
category “approach to activity engagement” variable and
physical functioning variables were in the hypothesized
direction. Compared with individuals with low levels of
avoidance and overactivity, participants reporting high
levels of avoidance but low levels of overactivity reported
more restrictions to their social life, more difficulties
engaging in self-care tasks, a lower lifting tolerance and
lower tolerance for traveling, and had a significantly higher
mean total disability score (ie, reported more global dis-
ability). Individuals with high levels of overactivity and low
levels of avoidance were more likely to report a poorer
tolerance for travel and lifting. These individuals did have a
higher mean global disability score compared with the “low
overactivity and avoidance” reference group, however, this
was not statistically significant. Those reporting a combi-
nation of high levels of avoidance and overactivity had
significantly higher levels of global disability and were more
likely to report more restrictions to their social life, a lower
tolerance for lifting, and a lower travel tolerance.
These relationships compliment associations found in
previous studies. Cane et al15 found that high levels of
avoidance were a stronger predictor of higher levels of
global physical disability than was overactivity. In addition,
research examining categories of approach to activity
engagement has indicated that the “high overactivity, low
avoidance” subgroup reports less disability than both “high
avoidance, low overactivity” and “high avoidance, high
overactivity” subgroups,18,19 but more physical disability
than the “low overactivity, low avoidance” subgroup.19 The
associations observed in this study could be explained in
terms of the potential impact of avoidance and overactivity
behavior on perceived capacity to participate in daily
activities. Two possible reasons that individuals reporting
higher levels of avoidance may perceive that they have more
difficulties engaging in activities included: (1) guarding
behavior associated with fear avoidance may restrict the
movements involved in these activities; or (2) individuals
may have reduced their participation in the actual activity
secondary to fear of pain. For these individuals, a perceived
or actual reduction in participation may not be related to
their actual physical ability to engage in these activities.
Individuals with high levels of overactivity are thought to
have activity and pain levels that fluctuate, whereby periods
of prolonged activity engagement are followed by sig-
nificant pain increases and prolonged periods of rest. It may
be that this impacts on their perceptions relating to their
ability to participate in activities (eg, “I can travel on some
days but not others so therefore I have difficulty with this
activity”) but not their perceived physical capacity per se
(eg, “On my good days I can sit for two hours”).
People in the approach to activity engagement sub-
groups who reported high levels of overactivity were more
likely to report poorer sleep secondary to pain compared
with the “low avoidance, low overactivity” reference group.
The largest effect was observed in the “high overactivity,
low avoidance” group, for individuals who had been
experiencing pain for 1 year, with these individuals 9.23
times more likely to report poorer sleep compared with
individuals reporting low levels of overactivity and avoid-
ance. The present paper is the first study to establish that,
for those who have been experiencing pain for r10 years,
individuals reporting a combination of high levels of
overactivity and low levels of avoidance are more likely to
report poorer sleep quality than any other subgroup. This
compliments research linking indicators of overactivity
(objective measures of high levels of activity and high
fluctuations in activity) to subsequent poorer sleep quality
in a different patient sample.55 Taken together, these results
suggest that activity modulation maybe a key treatment
strategy to address sleep complaints for those in chronic
pain. A comprehensive multicentre study has revealed that
individuals with chronic pain consider improved sleep as
one of the most important outcomes of treatment.56
However, currently there are not many sleep programs
designed for people with chronic pain with non-
pharmacological treatments limited to sleep hygiene edu-
cation and interventions aimed at addressing negative
thoughts, mood, and stress.11,57,58 Introducing treatment
strategies such as pacing education, activity scheduling, and
guided exercise sessions (based on graded activity princi-
pals)10 into sleep programs for chronic pain that target
individuals who are habitually overactive may be of value.55
On the basis of the premise that avoidance and over-
activity led to functional decline, it was theorized that the
hypothesized relationships would be more pronounced in
individuals who had been experiencing pain for a longer
period of time. The interaction between pain duration and
approach to activity engagement was significant in 2
models. However, the effect of pain duration on the rela-
tionship between approach to activity and these aspects of
physical functioning was the inverse of that theorized, with
the difference in odds/hazards between groups attenuating
per unit increase in pain duration.
There are a number of possible explanations for these
results. A subgroup of older chronic pain patients who have
a “stoic profile” has been identified empirically; this group
was associated with longer pain durations and less per-
ceived disability.59 Theoretically, this stoicism may explain
pain duration–related disparities in disability questionnaire
responses and alter effect sizes. In addition, pain duration
may be associated with changes in behavior that are not
detected on current measures of approach to activity
engagement. Although little is known about how an indi-
vidual changes the way they approach activities over time, a
positive association has been found between duration of an
illness and adaption to that illness in chronic disease
research.60 It may be that when an individual has been
experiencing pain for an extended period of time their
reports of avoidance and overactivity on self-report meas-
ures relate to more adaptive behavior (eg, avoidance of
lifting extreme weights vs. avoidance of spinal flexion)
which may not be captured on current measures. Thirdly,
the amount of functional improvement that results from
changing ones approach to activity may also be dependent
on pain duration. A study by Buchner et al61 found that a
group of patients with low back pain who had been expe-
riencing pain for a longer period of time had less
improvement in their physical functioning after multi-
disciplinary treatment despite having similar physical
function to other groups at baseline. If the effect of
changing ones approach to activity has less of an impact on
physical functioning the longer an individual has been
experiencing pain, it would be expected that individuals
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who report low levels of avoidance and overactivity, after
changing their approach to activity at higher levels of pain
duration, would still report lower levels of physical func-
tioning. Thus, there is a need for research to investigating
the nature of changes to an individual’s approach to
activity, the effect this has on an individual’s daily function,
and the influence of pain duration on these processes.
The notion that overactivity and/or avoidance
behavior leads to a reduction in physical capacity due to
deconditioning and hypersensitization of the nervous sys-
tem is outlined in pain education material and taught in
pain management programs worldwide.10,11 Chronic pain
models, including the mood-as-input model62 and avoid-
ance-endurance model,14 also propose that overactivity and
avoidance led to increased physical disability overtime
through overuse (ie, damage to body structures and tissue
damage) and disuse (ie, a reduction in activity resulting
deconditioning), respectively. Although the results of this
study do support an association between activity partic-
ipation and avoidance and/or overactivity behavior, results
do not support the idea that avoidance and/or overactivity
is associated with a reduction in physical capacity overtime.
These findings highlight the need for research investigating
links between an individual’s approach to activity engage-
ment and objective functional capacity over time. There is
also a need to look at the effect of an individual’s approach
to activity engagement on deconditioning20 and hyper-
sensitization63 changes, which have not been previously
considered, to support current educational practices. In this
study, an association between overactivity and poor sleep
quality was found. Hypothalamic-pituitary-adrenal axis
(HPA axis) dysfunction is thought to initiate and perpetu-
ate sensitization of the nervous system64 with numerous
studies suggesting a relationship between chronic wide-
spread pain and HPA axis dysfunction exists.64–66 As sleep
disturbance has been shown to impact HPA axis dysfunc-
tion,67 sleep quality may be one of the mechanisms that
contributes to hypersensitization of the nervous system in
individuals with chronic pain who habitually engage
in overactivity behavior which is currently not considered in
patient education.
Although the results of this study do not provide
support for the theorized mechanisms of functional decline
in individuals who engage in avoidance and/or overactivity
behavior, the association between activity participation and
avoidance and/or overactivity behavior does, nevertheless,
provide a rational for operant-based activity pacing as a
chronic pain treatment strategy. Results may, however,
indicate that pacing and graded activity education could be
more effective when applied to an individual’s daily activ-
ities (eg, working on a computer or ironing) and overall
daily routine as opposed to performance skills (eg, sitting or
standing tolerance). In addition, activity participation may
be a more important outcome variable as opposed to
physical capacity in clinical trials investigating the effec-
tiveness of operant-based activity pacing as a treatment
strategy.
The results of this study should be interpreted cau-
tiously. The cross-sectional nature of the study limits con-
clusions regarding causality. Variables were measured using
self-report instruments; thus, results reflect patients’ per-
ceptions. Social desirability responding was possible due to
the self-report nature of measures and the inclusion of the
principal researcher as a member of the multidisciplinary
treatment team. In addition, the categorization of approach
to activity engagement was based on arbitrarily chosen cut-
off points. Those who participated in the study, all reported
generalized pain impacting on gross movement and were
sourced from a tertiary pain clinic; thus, limiting the ability
to generalize findings to other chronic pain populations.
The number of statistical tests conducted in the current
study also increases the chance of making a type I error
and, as such, the results require replication. Despite these
limitations, the results of this study build upon existing
evidence linking an individual’s approach to activity
engagement to global measures of physical functioning, and
raise a number of additional questions leading to new
avenues of research which will continue to increase our
understanding of a topic that is considered important in the
management of chronic pain.
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Chapter 7: Paper 5 
 
Andrews, N., Strong, J., Meredith, P., & Branjerdporn, G. (Submitted for publication, Clinical 
Journal of Pain, September 2015). The association between overactivity and productivity in chronic 
pain: A five day observational study. 
 
The following paper utilises the five day observational data to quantitatively examine the 
relationship between overactivity and productivity levels. The sample reported on in this paper is 
the same sample that was examined in paper 3. 
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ABSTRACT 
Objective: In clinical settings, individuals who are habitually overactive (frequently 
engage in activities in a way that significantly aggravates pain) often report that they 
believe their behaviour results in increased levels of productivity, with this belief 
deterring them from adopting pacing and activity modulation strategies provided 
during pain management programs. This studied aimed to quantitatively investigate 
the relationship between overactivity and productivity.  
Methods: Sixty-eight adults with chronic pain completed a demographic 
questionnaire, the Pain and Activity Relations Questionnaire (PARQ), and recorded 
their activities over the course of five days using a paper diary. Two of the authors 
independently coded the activities in participants’ diaries as rest, productivity, or a 
leisure/social activity. The percentage of time participants spent engaging in these 
occupational areas was then calculated and used in analyses. A MANCOVA model 
was produced to examine significant differences in time use across ‘approach to 
activity engagement’ categories (as determined by scores on the PARQ) while 
controlling for age and gender.  
Results: Comparisons of categories revealed that individuals with high levels of 
overactivity but low levels of avoidance did spend more time being productive than 
individuals in either of the two high avoidance subgroups, that is, ‘high avoidance and 
overactivity’ or ‘high avoidance, low overactivity’. However, when the ‘high 
overactivity, low avoidance’ subgroup was compared to the ‘low overactivity, low 
avoidance’ subgroup, similar productivity levels were found.  
Discussion: The results support the idea that habitual engagement in overactivity does 
not result in increased levels of productivity. 
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Numerous qualitative and quantitative investigations have shown that chronic 
pain has a profound effect on occupational performance, with such individuals 
reporting a reduction in their ability to maintain paid employment, complete 
household chores, and engage in leisure and social activities.1-4 This can lead to 
changes in activity participation (i.e., involvement in life situations5) and time use. 
For example, 91% of a large Swedish chronic pain sample reported dissatisfaction 
with the amount of time they spent on rest, productive, and leisure activities.6  
As a way to manage their pain, some individuals choose to reduce their 
engagement in daily tasks or decrease physical activity levels in an attempt to 
minimise pain escalation (otherwise known as activity avoidance).7, 8 Alternatively, 
others ignore and ‘push through’ their pain, with the aim of increasing productivity 
levels.9, 10 This, however, can lead to overactivity. Overactivity refers to a 
phenomenon whereby individuals exceed their physical limit (which has been lowered 
because of their condition) by engaging in high levels of physical activity or spending 
prolonged time on a single activity.8, 9, 11  This results in a significant increase in pain 
and a subsequent period of rest.8, 12, 13  Individuals who are habitually overactive 
frequently exacerbate their pain resulting in a “yo-yo” activity and pain pattern where 
a large variation in pain and objective activity levels is observed over a short period of 
time.12, 13 
While activity avoidance and overactivity appear to be contradictory, 
clinicians have documented cases where the person with chronic pain presents 
simultaneously with a combination of high levels of habitual overactivity and high 
levels of avoidance.8, 9 Observations from these clinicians suggest that a reason for 
this phenomenon may be that some individuals who initially engage in habitual 
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overactivity (i.e., high level of overactivity and low levels of avoidance) begin to 
avoid certain pain-provoking activities (e.g., leisure activities) as pain exacerbations, 
secondary to overactivity, become more severe and prolonged over time. These 
individuals still engage in other activities as they have previously (e.g., household 
chores), resulting in the combination behaviour (i.e., high levels of overactivity and 
high levels of avoidance). As such, as time progresses an outcome of ‘high 
overactivity, low avoidance’ behaviour may be a combination of high levels of 
habitual avoidance with the existing high levels of habitual overactivity.  
Recent empirical investigations suggest that habitually overactive individuals 
have pre-morbid patterns of engaging in high levels of work and productive tasks 
which appear to be influenced by interpersonal factors (i.e. preoccupied and fearful 
attachment patterns)13, 14 and that the ‘high overactivity, high avoidance’ subgroup 
display the features of people who are habitually overactive (i.e., larger variations in 
pain and objective physical activity) but also report significantly higher levels of 
pain.12 These results provide some support for the idea that habitual overactivity 
precedes avoidance and habitual avoidance develops in the context of frequent severe 
pain aggravations. It has also been suggested that frequent severe pain exacerbations 
can increase pain catastrophizing (an exaggerated negative “mental set” brought to 
bear on pain experiences15) which then impacts on activity avoidance.13, 14 This idea is 
in line with the fear-avoidance model of chronic pain.16  
A patient’s overactivity is the target of one of the most widely endorsed 
treatments in pain management, that of activity pacing.17, 18 Activity pacing generally 
refers to strategies used to divide one’s daily activities into smaller, more manageable, 
portions.7, 19, 20 This allows individuals to participate in activities in a way that should 
not exacerbate their pain, resulting in more consistent pain and activity levels.9, 11, 13  
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Individuals can then increase the time spent on activities, without exacerbating their 
pain, by using predetermined quotas as part of an operant-based graded activity 
program.9, 11, 21 In this way, an individual’s physical limit or activity tolerance can be 
increased.11 Individuals who pace activity effectively should neither habitually avoid 
activity or be habitually overactive (i.e. ‘low overactivity, low avoidance’).7, 13   
Clinicians believe that habitual engagement in overactivity behaviour results 
in decreased levels of productivity because: 1) these individuals spend prolonged 
periods of time resting subsequent to severe pain aggravations13 and, 2) it is thought 
that the behaviour eventually results in increased pain and disability over time.8-10 
Despite such reasoning, individuals who are habitually overactive often indicate that 
they believe their behaviour results in increased levels of productivity, which deters 
them from adopting pacing and activity modulation strategies recommended during 
multidisciplinary treatment. 
No research has directly investigated the relationship between 
overactivity/avoidance and a measure of productivity. Cross-sectional examinations 
have linked higher levels of self-reported avoidance or overactivity to more pain, and 
to more global self-reported disability in chronic pain samples (see review22). It is 
unclear, however, if perceived levels of disability are associated with actual 
productivity levels in chronic pain. A number of investigations have also examined 
differences in objective physical activity levels (measured using accelerometry), over 
a number of days, across approach to activity engagement subgroups.12, 23-25  While 
one study has linked lower levels of objective physical activity to self-reported 
activity avoidance,24 the majority of studies have failed to find significant differences 
between approach to activity subgroups based on total or mean levels of objective 
physical activity.12, 23, 25 Physical activity and productivity are however different 
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constructs and may not necessarily be positivity correlated. For example, an 
individual with chronic pain who works as a receptionist may display high levels of 
productivity but have a low objective activity level due to the sedentary nature of their 
job.  
In order to explore the relationship between overactivity/avoidance and 
productivity, the current study employed a five-day observation design to provide a 
more comprehensive investigation into the relationship between overactivity and 
activity participation. It was hypothesised that, over the five days of data collection, 
individuals with high levels of overactivity but low levels of avoidance would spend a 
higher percentage of time on productive tasks compared to individuals who belonged 
to a high avoidance subgroup: ‘high overactivity, high avoidance’ (as this is 
considered an outcome of ‘high overactivity, low avoidance’), and ‘low overactivity, 
high avoidance’ (as these individuals intentionally reduce activity secondary to pain). 
However, these ‘high overactivity, low avoidance’ individuals would not spend more 
time on productive tasks compared to individuals with low levels of both overactivity 
and avoidance (as this subgroup is thought to pace activity effectively, is associated 
with lower levels of pain and disability, and is considered the most adaptive out of all 
subgroups).23, 26 
 
MATERIALS AND METHODS 
Participants 
Participants were identified and recruited from a Multidisciplinary Pain Centre 
(MPC) at a large tertiary hospital in Australia over a three year period. Eligibility 
criteria included: (a) outpatient of the MPC, (b) persistent non-cancer pain for at least 
three months, (c) generalised pain in body parts associated with gross movement (i.e. 
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lower limb(s) and/or torso) (d) English literate, (e) 18 years and over, (f) residing in 
the metropolitan area where the MPC is located, and (g) able to provide written 
informed consent. All participants were receiving active treatment at the time of data 
collection and hence had some knowledge of activity pacing.  
Ninety-three patients were invited to participate in the study, with 20 declining 
due to other commitments. Of the remaining 73 participants, five ceased the study 
prior to completing the fourth day of data collection, resulting in more than 20% of 
missing data for these participants and hence removal from the study. The data from 
the remaining 68 participants were utilised. Patients who were recruited to this study 
were part of a larger project with the data from this sample having been previously 
examined by Andrews and colleagues.12 The demographic information for these 
participants is reported in Tables 1 and 2.  
[Insert Tables 1 and 2 about here]  
Procedure 
Participants were identified by a medical or allied health professional of the 
MPC over a three year period. The study was explained to patients verbally, and 
written informed consent was obtained. Participants then completed a demographic 
questionnaire and the Pain and Activity Relations Questionnaire (PARQ).27 Following 
the completion of these two questionnaires, participants commenced five days of data 
collection in their own homes where they were required to fill in a paper diary 
detailing the activities they performed throughout each day. This five-day data 
collection period included at least one weekend day. On completion of data collection, 
participants received a $20 gift voucher for use in popular retail stores in Australia. 
The Royal Brisbane and Women’s Hospital Human Research Ethics Committee 
(Number: HREC/09/QRBW/365) and The University of Queensland Behavioural and 
73
 9 
Social Sciences Ethical Review Committee (Number: 2010000501) approved the 
study protocol. 
 
Measures 
Demographic information 
Data was collected on: gender, age, pain location, number of pain sites, pain 
duration, marital status, level of education, and employment status.  
 
Self-Reported Habitual Approach to Activity Engagement  
 The extent to which participants habitually engaged in avoidance and 
overactivity behaviour was assessed using the Pain and Activity Relations 
Questionnaire (PARQ).27 The PARQ consists of 21 items divided into three sub-
scales: Confronting, Avoidance, and Pacing. Participants rate the frequency with 
which they engaged in certain behaviours on a 6-point Likert scale (0 = never, to 5 = 
always). The Confronting subscale consists of seven items and can be considered to 
be a measure of overactivity.  Items refer to patterns of activity and pain that are 
characteristic of overactivity behaviour, perceptions of doing too much, and persisting 
with activities in spite of pain e.g. “I spend too much time on some activities and 
experience increased pain later”, “Considering my pain problem I do more than I 
should”, and “I push to get things done despite my pain level”.  The Avoidance 
subscale consists of eights items that refer to avoiding activities or reducing activity 
engagement secondary to pain e.g. “I avoid activities that cause pain”, and “When I 
feel pain, I try to stay as still as possible”.  As it is unclear whether self-report 
measures of pacing reflect quota-contingent pacing, as taught in chronic pain 
programs, or pain-contingent pacing which may be maladaptive,19, 22 the Pacing 
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subscale was not used in the current study.  
 Using the same sample as that employed in this study, Andrews and 
colleagues12 recently provided support for the validity of the Confronting subscale of 
the PARQ as a measure of habitual overactivity by linking high scores on the subscale 
to more variation in pain and objective physical activity across days over a five-day 
period. A subgroup of individuals with high scores on the Confronting subscale but 
low scores on the Avoidance subscale were also more likely to have prolonged 
periods of activity engagement followed by significant increases in pain observed 
more frequently in their data.12  The internal consistency and validity of the 
Confronting and Avoidance subscales of the questionnaire is also adequate based on 
initial psychometric testing by the developers where predictable correlations were 
found between the subscales and three self-report measures of physical activity.27 
Internal consistency ratings for the two scales in the current study were .82 
(confronting) and .82 (avoidance).  
 
Activity Diary  
 Participants detailed the activities in which they engaged throughout the day, 
over the five day data collection period, in a paper diary. Participants were instructed 
to make entries in this diary as often as possible throughout the day to ensure its 
accuracy and also received an audible prompt six times a day, via the palm handheld 
computer (m100, Zire and Tungsten series), to fill in the diary. Data from this diary 
was then utilised to provide a measure of activity participation (see below).  
 
Participation  
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 The percentage of time participants spent completing activities related to rest, 
productivity and leisure/social was used as the proxy measure of participation. To 
obtain the percentage of time participants spent engaging in these occupational 
activities, the activities in participants’ paper diaries were first coded as a productive 
task, a leisure/social activity, or rest. Two of the authors (NA and GB) independently 
coded the activities in participants’ diaries. NA is a senior occupational therapist with 
over five years of clinical experience in functional assessments relating to specific 
occupational performance areas, and GB is an honours graduate occupational therapist 
who has had recent training in applying occupation performance models and research 
methods. Both authors were blind to participant’s PARQ results while coding. The 
decision to have the authors code activities, as opposed to allowing participants to 
code their own activities, was to ensure consistency across participants. It was also 
thought that participants would have difficulty assigning a code to each activity which 
would result in some activities either being left uncoded or having two codes assigned 
to them. 
 For the purposes of this study, the definitions for rest, leisure, and productive 
tasks were adopted from the Australian Occupational Performance Model28, which 
can be viewed in supplemental digital content (Supplemental Table 1). Occupations 
related to both self-maintenance and productivity/education related occupations in this 
model were considered productive tasks. If two activities were allocated to the same 
time slot in a participant’s diary (e.g., had dinner and watched TV), a judgement was 
made on the activity that was more dominant or time-consuming. The two coders met 
after the paper diaries had been independently coded to discuss the assigned codes. 
Differences in codes were discussed until a consensus was reached and coded 
transcripts were then amended accordingly. A list of all activities recorded in 
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participants’ diaries, and the code assigned to them, can be viewed in supplemental 
digital content (Supplemental Table 2).  
 There were a number of ambiguous activities. For example, the activity of 
gardening/watering plants could be categorized as either a leisure activity or a 
productive task. Contextual information was then used to assist in coding. For 
example, since MPC participant demographics indicated that the majority of 
participants resided in rental properties in which maintenance of gardens would be 
necessary to satisfy the conditions of their tenancy, gardening was coded as a 
productive task. The percentage of time participants spent engaging in rest, 
productivity or leisure/social activities was then calculated by dividing the time 
participants spent on these activity areas by the total time recorded in participant’s 
diaries. The descriptive statistics for measures of self-reported habitual approach to 
activity engagement and participation are presented in Table 2. 
 
Statistical Analysis 
The Statistical Package for Social Sciences (SPSS) GradPack version 18.0 
(SPSS Inc, Chicago, IL) was used to analyse the results of this study. Variables were 
initially assessed for normality and outliers. The percentage of time spent on leisure 
and social activities were positively skewed. Box-Cox transformation is a procedure 
that identifies the most appropriate exponent to use to transform data into a normal 
shape and as such, was used to transform this variable. The data were examined to 
identify missing data patterns. The amount of data missing for each variable is 
presented in Table 2. As illustrated in Table 2, missing data was minimal (maximum 
two participants for any one experimental variable), and on inspection there was no 
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observable pattern. As such, missing data resulted in exclusion of that case from 
analyses.  
Categories of ‘approach to activity engagement’ were created and used in 
analyses instead of continuous subscales, in order to consider combinations of 
avoidance and overactivity. Four categories were produced, as determined by the 
Confronting and Avoidance subscales of the PARQ: those high in both overactivity 
and avoidance; those low in overactivity but high in avoidance; those high in 
overactivity but low in avoidance; and those low in both overactivity and avoidance. 
To calculate the four ‘approach to activity engagement’ subgroups, a median split was 
used. The median was chosen as a cut-off point as there is no normative data available 
for the PARQ, and the middle of the scale would have resulted in extremely unequal 
sample sizes between groups (e.g., only six individuals would have had low levels of 
both avoidance and overactivity). The median value for overactivity was 3.86 and 
3.25 was the median value for avoidance. The median value for both overactivity and 
avoidance was classified as high levels of overactivity or avoidance when categorising 
participants. Descriptive data for approach to activity categories are presented in 
Table 3. 
[Insert Table 3 about here]  
The percentage of time spent on leisure/social activities, productive tasks, or 
resting is represented by three dependent variables. While the correlation matrix 
revealed significant associations between these variables, they were less than .80. As 
such, one multivariate general linear model (MANCOVA) with the three participation 
variables as dependent variables was the most appropriate method for analysis to 
determine participation differences between the ‘approach to activity engagement’ 
subgroups.29 Age and gender were controlled for (as these variables are known to 
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impact on occupational performance and participation30), with age, gender, and the 
‘approach to activity engagement’ categorical variable entered into the model as 
independent variables. If a statistically significant multivariate effect was found for 
the ‘approach to activity engagement’ category, adjusted group means and univariate 
effects were examined. As the hypothesis related to comparisons made between the 
‘high overactivity, low avoidance’ subgroup and the other three subgroups, the ‘high 
overactivity, low avoidance’ was selected as the reference category for analyses and 
was coded accordingly. Cohen’s d was calculated for each comparison to provide an 
effect size index. This was done by dividing each mean difference (B) by the square 
root of the mean square error from the ANCOVA model.31 A Levene’s test was 
performed for univariate analyses to test for homogeneity of variances, and residuals 
were also saved and checked for normality and homoscedasticity.32  
The final sample size in this study was determined by pragmatics. However, 
based on a priori power calculations using G*Power33, the study had adequate power 
(over .80) to detect medium to large effect sizes at a significance level of .05 in the 
statistical tests utilised. A correction was not used to account for multiple analyses, 
due to the exploratory nature of this study, as recommended by Streiner and 
colleagues.34  
 
RESULTS 
A statistically significant multivariate effect was found for the ‘approach to 
activity engagement’ categorical variable (Pillai’s Trace=.30; F (7,55)=2.07; p=.03;  
p2=.10). As the Box’s test of equality of covariance matrices was significant, the 
Pillai’s trace test statistic was reported rather than the Wilks’ Lambda.35 The 
significant multivariate effect suggests that there is a difference in the profile 
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patterning of the four ‘approach to activity engagement’ categories, whereby the 
means between the categories across the dependent variables differ in level and/or 
shape. Means differences between ‘approach to activity engagement’ subgroups after 
adjusting for the effects of age and gender are contained in Table 4 and the adjusted 
group means are plotted visually in Figure 1 to illustrate the profile patterning.  
[Insert Table 4 and Figure 1 about here] 
Comparisons with the ‘high overactivity, low avoidance’ reference group 
revealed that individuals with high overactivity but low levels of avoidance spent less 
time resting than individuals with low levels of overactivity but high levels of 
avoidance (B=10.92; t(62)=2.75; p=.01; 95% confidence interval [CI], 2.97-18.87). 
The percentage of time that the ‘low overactivity, low avoidance’ group spent resting 
was comparable to the ‘high overactivity, low avoidance’ reference group (M=50.82 
versus M=49.11), with no significant difference between the two groups (t(62)=.37; 
p=.71; 95% CI, -7.41–10.82). Individuals reporting high levels of overactivity but low 
levels of avoidance spent more time being productive than individuals in either of the 
high avoidance subgroups: ‘high overactivity and high avoidance’ (B=-9.40; t(62)=-
2.37; p=.02; 95% CI, -17.32- -1.47) or ‘low overactivity, high avoidance’ (B=-13.01; 
t(62)=3.44; p=<.000; 95% CI,-19.90- -6.12). The mean percentage of time spent on 
productive tasks was lower for the ‘low overactivity and low avoidance’ subgroup 
when compared to individuals with high levels of overactivity and low levels of 
avoidance (M=33.75 versus M= 40.19). However, this difference was not statistically 
significant (t(62)=-1.63; p=.11; 95% CI, -14.34-1.46). Individuals reporting high 
levels of overactivity but low levels of avoidance spent the least amount of time 
engaging in leisure and social activities. The ‘high overactivity, high avoidance’ 
subgroup spent significantly more time than the ‘high overactivity, low avoidance’ 
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subgroup on leisure and social activities (B=1.26; t(62)=1.99; p=.05; 95% CI, .00-
2.53). All univariate models met normality, homoscedasticity, and homogeneity of 
variance assumptions.  
 
DISCUSSION 
The notion that habitual engagement in overactivity when in chronic pain 
eventually results in increased functional disability is outlined in pain education 
material, and taught in pain programs worldwide.7, 9, 11 However, individuals who are 
habitually overactive often report that they believe their behaviour results in increased 
levels of productivity, making them reluctant to modify their behaviour. The current 
study is the first known to quantitatively investigate the relationship between 
overactivity and productivity. 
Results revealed that individuals reporting high levels of overactivity but low 
levels of avoidance spent more time being productive over a five-day period than 
individuals in a high avoidance subgroup (i.e., ‘high avoidance and overactivity’ or 
‘high avoidance, low overactivity’). However, these ‘high overactivity, low 
avoidance’ individuals spent a similar amount of time resting and engaged in 
productive activity when compared to individuals with low levels of both overactivity 
and avoidance. These results support the study hypothesis, and reinforce the idea that 
habitual engagement in overactivity does not result in increased productivity levels 
among people with chronic pain as the productively levels of ‘high overactivity, low 
avoidance’ individuals and ‘low overactivity, low avoidance’ individuals are 
comparable.  
Although habitually overactive individuals intend to increase productivity 
levels by pushing through their pain, the severe pain aggravation that result from this 
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behaviour may actually negatively impact their ability to participate in productive 
tasks. A recent qualitative investigation provided a vivid description of how severe 
pain aggravations, caused by overactivity behaviour, can negatively impact on 
participation.13 Habitually overactive participants in this qualitative investigation 
described prolonged periods of incapacitation where they were unable to perform 
even basic activities (e.g., walking or having a shower) secondary to severe pain 
aggravations. Subsequently, participants believe that this resulted in a loss of 
independence and made them unreliable impacting life roles (e.g., being a parent or 
grandparent) and their ability to maintain employment. When interviewed three to six 
months following a pain management program, these participants believed that 
implementing pacing strategies had reduced their pain exacerbations and allowed 
them to have a more consistent level of activity, increasing their overall productivity 
levels. This suggests that the periods of incapacitation, caused by overactivity 
behaviour, may negatively impact on productivity levels, and be a plausible 
mechanism for the lack of increase in productivity, despite active attempts to be more 
productive, for those who are habitually overactive.  
Habitual engagement in overactivity behaviour is thought to result in increased 
pain overtime.8, 10 It is theorised that when pain exacerbations, secondary to 
overactivity, become more severe and prolonged over time, individuals who are 
initially overactive following pain onset (i.e., individuals with high levels of 
overactivity but low levels of avoidance) eventually avoid certain pain provoking 
activities as a method of coping, resulting in combination of high levels of both 
avoidance and overactivity.8, 9, 14 Thus, a combination of high levels of overactivity 
and avoidance could be considered an outcome of ‘high overactivity, low avoidance’. 
A previous study has found that individuals reporting high levels of overactivity and 
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avoidance report more pain than individuals reporting the same level of overactivity 
but lower levels of avoidance.27 In Andrews and colleagues’13 recent qualitative 
investigation, participants who were habitually overactive described how their severe 
pain aggravations can increase their catastrophic thoughts about pain and increase 
avoidance behaviour. It is likely that increased pain and avoidance then further 
impacts on participation for individuals who are habitually overactive.  
Previous investigations have shown that a subgroup of individuals reporting 
high levels of overactivity but low levels avoidance do report more global disability 
than a ‘low overactivity, low avoidance’  subgroup23 but less disability compared to a 
‘high overactivity, high avoidance’ subgroup.23, 27  A recent investigation also found 
that while both ‘high overactivity, low avoidance’ and ‘high overactivity, high 
avoidance’ subgroups reported more difficulties participating in daily activities 
compared to a ‘low overactivity, low avoidance’ subgroup, the effect sizes for the 
‘high overactivity, high avoidance’ subgroup were larger.26 In the present study, 
individuals reporting high levels of both overactivity and avoidance spent less time 
being productive when compared to individuals in the ‘high overactivity, low 
avoidance’ subgroup. As high overactivity and low avoidance behaviour may 
eventually become high overactivity and high avoidance behaviour, this finding lends 
some support for the notion that habitual overactivity behaviour may actually lead to a 
reduction in productivity levels over time, with increased pain and avoidance possibly 
contributing to changes in participation.  
An additional finding of the current study was that individuals reporting high 
levels of overactivity and low levels of avoidance had the lowest mean percentage of 
time spent the engaging in leisure and social activities. The difference between this 
subgroup and the ‘high overactivity, high avoidance’ subgroup was statistically 
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significant. This suggests that, when not resting, these individuals may prioritise 
productivity tasks over leisure and social activities. Other researchers have suggested 
that a reduction in leisure and social engagement can have a negative impact on 
mental health and quality of life.36-38 Overactivity has been associated with poorer 
mental health in chronic pain samples,22, 39, 40 and reduced leisure/social activity 
engagement may help explain this association.  
The results of this study should be interpreted cautiously. The cross-sectional 
nature of the study limits conclusions regarding causality. The idea that individuals 
who are less physically capable of engaging in productivity tasks are more inclined to 
persist with activity to the point of severe pain aggravation and/or avoid certain 
activities does provide an alternative explanation for the results. While it is believed 
that a combination of high levels of overactivity and avoidance is the long-term 
outcome of ‘high overactivity, low avoidance’, no longitudinal studies have been 
conducted with the aim of investigating this notion and other authors have provided 
alternative explanations for this behaviour combination.41  
A further seven additional caveats should be considered regarding these 
findings. Responding based on social desirability was possible due to the self-report 
nature of measures, and the categorisation of ‘approach to activity engagement’ was 
based on arbitrarily chosen cut-off points. While two researchers coded activities in 
order to reduce bias and increase confidence in the coding, activities may still have 
been coded differently by others, especially those with less familiarity with daily 
activity participation. The recording period for each participant included at least one 
weekend day, however, the proportion of weekend/weekdays was not consistent 
across participants which may have introduced bias. It should be noted, however, that 
the majority of the sample (97.1%) were not employed on a full time basis.  Those 
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who participated in the study all reported generalised pain impacting on gross 
movement and were sourced from a tertiary pain clinic. This limits the ability to 
generalise findings to other chronic pain populations. The external validity of results 
was also limited by the use of a relatively small convenience sample of patients, albeit 
one which took 3 years to recruit and complete the extensive five day data collection 
process. The use of univariate follow up analyses after the MANCOVA model also 
increases the chances of making a type II error. 
To our knowledge, this is the first study to examine the relationship between 
overactivity and productivity in chronic pain. The economic cost of chronic pain is 
recognised to be greater than most other health conditions due to its impact on 
productivity levels.42 The results of this study provide support for the suggestion that 
habitual engagement in overactivity does not result in increased productivity levels. 
This finding lends support to current recommendations and the education provided to 
chronic pain patients in clinical settings.9, 11 It is recommended that further empirical 
investigations focus on: 1) the replication of this study, 2) the associations between 
overactivity and productivity in longitudinal research designs, to continue to increase 
our understanding of the relationship between overactivity and productivity in chronic 
pain. In addition, further investigations could extend this study by examining the 
association between overactivity and measures of productivity/efficiency for 
particular tasks in a lab-based setting. Finally, with recent qualitative evidence that 
pacing implementation can positively impact on participation for individuals who are 
habitually overactive,13 examining how changes to an individual’s approach to 
activity engagement following pacing interventions impacts on productivity levels is 
also an avenue for future research.   
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Fig 1  Adjusted group means for approach to activity engagement categories  
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Table 1 Descriptive information for demographic categorical variables, N=68. 
Variable Value n=68 % 
Gender Male 24 35.3 
 Female 44 64.7 
Pain Location (incidence) Head/ Face Pain 13 19.1 
 Upper Limb Pain 39 57.4 
 Lower Back Pain 53 77.9 
 Abdomen Pain 19 27.9 
 Thigh Pain 26 38.2 
 Lower Limb Pain 42 61.8 
 Neck Pain 31 45.6 
 Upper Back Pain 27 39.7 
 Chest Pain  16 23.5 
 Buttock Pain 23 33.8 
 Knee Pain 35 51.5 
 Total Body Pain 12 17.6 
Marital Status Single 8 11.8 
 Married 35 51.5 
 Separated 1 1.5 
 Divorced 12 17.6 
 Widowed 4 5.9 
 De facto or in a stable relationship 8 11.8 
Level of Education Primary school 6 8.8 
 Junior high school certificate 11 16.2 
 Senior high school certificate 17 25 
 Tertiary non-university  24 35.3 
 Tertiary university 10 14.7 
Employment status Employment full-time 2 2.9 
 Employed part-time 8 11.8 
 Retired 17 25 
 Home duties 5 7.4 
 Unemployed due to pain 35 51.5 
 Unemployed due to other reasons 1 1.5 
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Table 2 Descriptive information for continuous demographic and experimental 
variables, N=68. 
Variable n  Mean SD Minimum Maximum 
Age (years) 68 52.85 11.40 25 73 
No. of Pain Sites 68 6.99 4.61 1 15 
Pain duration (years) 65 5.11 3.01 .58 52 
PARQ Confronting 66 3.59 .85 .86 4.86 
PARQ Avoidance 66 3.03 .97 .63 5 
Percentage of time spent on 
productive tasks 67 33.93 11.78 4 68 
Percentage of time spent 
resting 67 52.45 13.01 26 96 
Percentage of time spent on 
leisure and social activities 67 13.52 8.63 0 42 
PARQ = Pain and Activity Relations Questionnaire, SD=standard deviation. 
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 Table 3  Descriptive data for ‘approach to activity engagement’ categories, N=64 
Statistics High 
overactivity and 
avoidance 
High overactivity, 
low avoidance 
Low 
overactivity,  
high avoidance  
Low 
overactivity and 
avoidance 
n* 13 19 20 12 
% 20.3 29.7 31.3 18.8 
Avoidance 
subscale range 
3.25-4.38 .63-3.13 3.25-5 1.25-3.13 
Avoidance 
subscale mean 
3.82 2.50 3.77 2.36 
Avoidance 
subscale SD 
.32 .70 .61 .66 
Confronting 
subscale range 
3.86-4.57 3.86-4.86 1.86-3.79 .86-3.71 
Confronting 
subscale mean 
4.17 4.29 2.99 2.75 
Confronting 
subscale SD 
.22 .32 .11 .90 
SD=standard deviation. PARQ Subscales scored on a 0-5 scale. Higher scores on the PARQ 
Confronting subscale = higher levels of overactivity; higher scores on the PARQ Avoidance 
subscale = higher levels of activity avoidance  
* Missing data = 4 (6.3%) 
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Table 4  Means differences between ‘approach to activity engagement’ subgroups after adjusting for the effects of age and gender N =64 
‘Approach to activity 
engagement’ category  
Dependent Variable 
Percentage of time spent 
resting 
Percentage of time spent on 
productive tasks 
Percentage of time spent on leisure and 
social activities 
B  
[95% CI] 
d B  
[95% CI] 
d B  
[95% CI] 
d 
High overactivity and avoidance 4.11 
[-5.03-13.25] 
.33 -9.40 
[-17.32- -1.47] 
.88* 1.26 
[.00 – 2.53] 
.73* 
Low overactivity, high avoidance  10.92 
[2.97-18.87] 
.89** -13.01 
[-19.90- -6.12 
1.22** .46 
[-.64 – 1.54] 
.27 
Low overactivity and avoidance 1.70 
[-7.41-10.82] 
.14 -6.44 
[-14.34 – 1.46] 
.60 1.08 
[-.19 – 2.35] 
.63 
High overactivity, low avoidance  R R R R R R 
B=unstandardised regression coefficient/mean difference; 95% CI=95% confidence interval; d=Cohen’s d; R=reference category.  
*Significant at the .05 level 
**Significant at the .01 level 
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Supplemental Table 1.  Occupational Performance Areas as defined by the Australian Occupational Performance Model  
 
Occupational Performance Area Definition  
Rest  The purposeful pursuit of non-activity. This can include time devoted to sleep, as well as routines, tasks, 
sub-tasks and rituals undertaken in order to relax 
 
Self-maintenance  Routines, tasks and sub-tasks done to preserve a person’s health and well being in the environment. These 
routines, tasks and sub-tasks can be in the form of habitual routines (dressing, eating) or occasional non-
habitual tasks (taking medication) that are demanded by circumstance. 
 
Productivity/School Routines, tasks and sub-tasks which are done to enable a person to provide support for self, family or 
community through the production of goods or provision of services. 
 
Leisure/Play Routines, tasks and sub-tasks for purposes of entertainment, creativity and celebration 
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Supplemental Table 2. Coding Table Outlining the Occupational Performance Area Assigned to Daily Activities in Participants’ Diaries  
Rest Productive task Leisure/social activity 
Sleep Travelling via car public transport or foot Shopping –not specified and does not appear 
directly before meal preparation or putting away 
groceries/shopping 
Napping Eating a main meal – breakfast, lunch or dinner Watched TV – program specified  
Resting Preparation for and cooking of main meals – breakfast, lunch or 
dinner  
Having a coffee while out shopping or doing 
errands 
Sitting down or on 
the couch 
Showering or having a bath Playing x-box, wii, computer or video games 
At home and activity 
not specified 
Dressing Sexual activity and intimacy with partner  
Watched TV – 
program not specified  
Cleaning-not specified   Using or surfing the internet  
Having a coffee or 
cup of tea while at 
home 
Tidying  Entertaining visitors  
Tried to sleep Completing chores/jobs  Spending time with or talking to a friend or 
family member 
Relaxing Packing  Reading a book 
Lazed around Unpacking Visiting a friend or family member  
Did nothing  Washing up Checking emails 
Lying down or in bed Picking up and dropping off friends or family members On the computer – activity not specified 
Not doing much Caring for children, grandchildren – looking after, dressing, doing 
hair, bathing, putting to bed or feeding  
Reading the paper 
Watched DVD videos 
and movies – not 
specified 
Computer work/worked on computer Drinking a beer around the fire 
Waiting around for 
something 
Paid employment  
 
Listening to music or the radio 
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Rest Productive task Leisure/social activity 
Sitting on deck Yard work or working in the back yard  Sudoku, puzzles or crosswords 
Taking things easy Home maintenance or fixing things around the house Walk around in garden 
Pottering around the 
house 
Volunteer work –folding newsletters, photography for school play, 
mentoring, babysitting a young child, editing work for a friend, 
timekeeping a school carnival, helping out the school reading groups 
Play with a pet  
Sitting looking 
through junk mail 
Attending a medical or allied health appointment  Walking a dog 
Trying to chill out Laundry  Having a meal or coffee with friends or family  
On veranda watching 
a storm  
Folding or sorting clothes  Having a meal at a restaurant, café, or pub 
 Caring for an elderly parent  Bingo 
 Caring, feeding or medicating pets Phone calls, emails and phone messages  
 Getting ready for bed Unwrapping presents 
 Ironing At a nightclub or pub 
 Making a bed or changing linen Baking sweets 
 Housework BBQ in a park 
 Getting out of bed or getting ready for the day Watched a movie at home or at the cinema 
 Going to the supermarket Went to the markets 
 Grocery shopping  Walked around shops 
 Shopping – prior to putting shopping or groceries away Spending time with children – watching TV 
shows, baking, reading stories, crafts, 
boardgames 
 Putting groceries or shopping away Artwork 
 Washing or cleaning a car Went to a garage sale 
 Sorting out a family member  Went shopping for a present 
 Homework Sewing  
 Getting ready for work Watching children play in the yard 
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Rest Productive task Leisure/social activity 
 Personal care tasks – do makeup, dying hair, dried hair, washed, 
haircut, hair appointment, shaving, cleaning teeth, going to the toilet, 
treatment for feet, cutting nails  
Going to the park with children  
 Getting timber for the fire Shopping at a major shopping centre, clothes 
store or craft store 
 Gardening or watering plants Reading a magazine  
 Researching a topic of interest – organic gardening Crafts - cross-stitching, knitting, crocheting, 
sorting or cutting out material, making cards, 
cutting and folding envelopes    
 Letting a pet out or in Icing a cake 
 Recycling  Taking a sewing class 
 Consulting with a tradesmen or gardener  Watched children play sport or at a cultural 
event 
 Running an errand Nail appointment  
 Pick fruit or vegetables from the back yard Having alcoholic beverages with family or 
friends   
 Eating a snack, morning or afternoon tea On Skype with a friend or family member  
 Taking a bin out Playing pool 
 Pay bills Went for a leisurely drive 
 Fill in paperwork or forms Making condiments  
 Assist with cleaning or meal preparation  Making yoghurt  
 Get ready to go out  Printing photos  
 Strategies to manage pain – walking, swimming, stretches, 
exercising, Pilates, tai chi, yoga, hydrotherapy, listening to mind 
body or relaxation CDs, took medications, prepare heat packs    
Working on photo books 
 Stacking a dishwasher  Visiting a theme park 
 Working on machinery  Psychic reading 
 Sweeping, washing or vacuuming floors Dancing  
 Getting a drink Went to spa bath 
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Rest Productive task Leisure/social activity 
 Went to a local shop At the beach 
 Going to the bank, post office, chemist or newsagent  Art class or attending a craft group 
 Hand washing Did family tree 
 Visiting a family member’s grave  Having birthday cake 
 Taking animals to the vet  Activities at scouts 
 Assembling furniture At a party 
 Studying  Walked along the beach 
 Helping a friend or family member   
 Organising things in a room  
 Diabetes management   
 Prepared a meal for another person  
 Mowed lawn  
 Organising and helping run a garage sale  
 Home maintenance or chores at a friend or family member’s house   
 Setting the table  
 Loading rubbish into a ute  
 Inspecting a property to rent or buy  
 Helping an elderly friend fill in paperwork  
 Taking an elderly friend shopping or to an appointment  
 Doing shopping for a friend or family member  
 Doing a Medicare claim  
 Making school lunches   
 Locked up house  
 Did readings for a course of study   
 Picked children or grandchildren up from school  
 Helping children or grandchildren with homework  
 Dusting  
 Planning out the day  
 Preparing and leading bible study group or prayer meeting  
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Rest Productive task Leisure/social activity 
 Went to church  
 Mending clothes  
 Moving a car  
 Took car to get serviced  
 Made a grocery list  
 Installed an appliance   
 Research on computer  
 Went to parent teacher interview  
 Getting ready to go somewhere  
 Attended a lecture  
 At the meeting – not specified   
 Fixing a car  
 Buying software and installing software   
 At a training course  
 Cleaned fish tank  
 Collected mail  
 Loading a ute  
 Organising a workshop  
 Working in workshop  
 Changing school readers  
 Appointment at college   
 Making a medical appointment  
 Work on the boat   
 Boat licence course    
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Chapter 8: Paper 6 
 
Andrews, N., Strong, J., Meredith, P., & D’Arrigo, R. (2014). Association between physical activity 
and sleep in adults with chronic pain: A momentary, within-persons perspective. Physical Therapy, 
94, 499-510. doi: 10.2522/ptj.20130302 
 
The following paper builds on paper 4, in which a cross-sectional association between self-reported 
habitual overactivity and reported sleep quality was found. The association between daytime 
objective physical activity and subsequent objective sleep is examined using the five-day 
observational data set and a multilevel analysis. The sample reported on in this paper is a subset of 
the whole five-day observation sample that has previously been examined in papers 3 and 5.   
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Association Between Physical Activity
and Sleep in Adults With Chronic Pain:
A Momentary, Within-Person
Perspective
Nicole E. Andrews, Jenny Strong, Pamela J. Meredith, Rachel G. D’Arrigo
Background. Individuals with chronic pain consider improved sleep to be one of
the most important outcomes of treatment. Physical activity has been shown to have
beneficial effects on sleep in the general population. Despite these findings, the
physical activity–sleep relationship has not been directly examined in a sample of
people with chronic pain.
Objective. This study aimed to examine the association between objective day-
time physical activity and subsequent objective sleep for individuals with chronic
pain while controlling for pain and psychosocial variables.
Design. An observational, prospective, within-person study design was used.
Methods. A clinical sample of 50 adults with chronic pain was recruited. Partic-
ipation involved completing a demographic questionnaire followed by 5 days of data
collection. Over this period, participants wore a triaxial accelerometer to monitor
their daytime activity and sleep. Participants also carried a handheld computer that
administered a questionnaire measuring pain, mood, catastrophizing, and stress 6
times throughout the day.
Results. The results demonstrated that higher fluctuations in daytime activity
significantly predicted shorter sleep duration. Furthermore, higher mean daytime
activity levels and a greater number of pain sites contributed significantly to the
prediction of longer periods of wakefulness at night.
Limitations. The small sample size used in this study limits the generalizability of
the findings. Missing data may have led to overestimations or underestimations of
effect sizes, and additional factors that may be associated with sleep (eg, medication
usage, environmental factors) were not measured.
Conclusions. The results of this study suggest that engagement in high-intensity
activity and high fluctuations in activity are associated with poorer sleep at night;
hence, activity modulation may be a key treatment strategy to address sleep com-
plaints in individuals with chronic pain.
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S
leep disturbance is common in
people with chronic pain, with
50% to 90% of this population
reporting poor sleep.1–5 Poor sleep
in the general population has been
shown to have a significant impact
on daily function, including consid-
erable daytime cognitive dysfunc-
tion, decreased ability to accomplish
daily tasks, diminished sense of suc-
cess and achievement, depressed
mood, and reduced enjoyment of
interpersonal relationships.6–8 A
comprehensive multicenter study
has revealed that individuals with
chronic pain consider improved
sleep to be one of the most impor-
tant outcomes of treatment.9
Current educational materials rec-
ommend sleep hygiene and treat-
ments aimed at addressing negative
thoughts, mood, and stress, includ-
ing relaxation therapy and cognitive-
behavioral therapy (CBT), as non-
pharmacological options to address
sleep complaints in individuals with
chronic pain.10–13 Sleep hygiene
involves increasing awareness of and
altering lifestyle (eg, substance use,
exercise, diet), environmental (eg,
light, temperature, noise), and sleep-
related behavioral factors (eg, regu-
larity of sleep schedules, presleep
activities) that affect sleep quality.14
Sleep programs incorporating a com-
bination of sleep hygiene educa-
tion, relaxation training, and CBT
have been shown to be effective at
increasing self-reported sleep quality
in a heterogeneous group of patients
with chronic pain15 and in individ-
uals with comorbid insomnia and
osteoarthritis.16 In addition, Edinger
and colleagues17 found that 6 weekly
individual sessions of either sleep
hygiene or CBT resulted in a reduc-
tion of nocturnal wake time in a
group of patients with fibromyalgia.
In their study, CBT was shown to
be more effective than sleep hygiene
at decreasing wake time (50% versus
20% reduction, respectively). Engage-
ment in “daytime activity and exer-
cise” or “moderate regular exercise”
was recommended as part of the
sleep hygiene education in the afore-
mentioned studies. Promoting exer-
cise engagement as a core compo-
nent of sleep hygiene interventions
is based on the premise that inactiv-
ity adversely affects sleep quality.14
Research with nonclinical samples
does support the notion that inactiv-
ity is associated with poor sleep (see
reviews18–20). Studies have shown
that both short-term and long-term
engagement in exercise increase
total sleep time, prolong slow wave
sleep, and decrease sleep onset
latency in the general popula-
tion.18,19 A negative association has
been found between insomnia and
physical activity in studies world-
wide, and exercise has been shown
to be as effective as hypnotic medica-
tion in decreasing sleep complaints.20
Despite these findings, the physical
activity–sleep relationship has been
largely ignored in chronic pain liter-
ature. To our knowledge, there are
no published outcome studies that
have investigated the effect of exer-
cise or physical activity interventions
on sleep disturbance in chronic pain.
Only one research study has con-
sidered the association between lev-
els of physical activity and sleep dis-
turbance.21 In this study, objective
measures of sleep and activity were
used to demonstrate that a group
of patients with chronic pain had
more disturbed sleep compared with
pain-free participants who had simi-
lar daytime activity levels.21 These
results hint at the possibility that
high activity levels may be associated
with sleep disturbance in individuals
with chronic pain. As this relation-
ship appears to contradict current
The Bottom Line
What do we already know about this topic?
Fifty percent to 90% of people with chronic pain report sleep distur-
bances, and improved sleep is considered to be one of the most important
outcomes of treatment for this population. Physical activity has been
shown to have beneficial effects on sleep in the general population, but
the relationship between physical activity and sleep has not been directly
examined in a population with chronic pain.
What new information does this study offer?
The results of this study indicate that daytime activity does predict sub-
sequent sleep in adults with chronic pain above and beyond measures of
daytime pain intensity, catastrophizing, stress, and mood. The results
suggest that when people with chronic pain engage in high-intensity
activity and have high fluctuations in their activity throughout the day,
they experience poorer sleep at night.
If you’re a patient/caregiver, what might these
findings mean for you?
Given the observed associations in this study, activity modulation may be
a key treatment strategy in addressing sleep problems in people with
chronic pain. Interventions such as pacing education, activity scheduling,
and guided exercise sessions may have a beneficial effect on sleep quality.
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recommendations made in chronic
pain educational materials, where
increasing physical activity and exer-
cise is endorsed, the empirical inves-
tigation of the direct relationship
between physical activity and sleep
in chronic pain is warranted.
The aim of this study, therefore, was
to use a within-persons study design
to examine the association between
objective daytime physical activity
and subsequent objective sleep for
individuals with chronic pain. Fur-
thermore, this study aimed to con-
trol for pain and psychosocial vari-
ables, including mood,4,22,23 stress,22,23
and pain catastrophizing,24 which
have been associated with different
aspects of sleep in cross-sectional
studies utilizing samples of individu-
als with chronic pain. Based on
existing evidence on this topic, we
hypothesized that daytime activity
levels would be associated with
aspects of objective sleep, including
sleep duration and average nocturnal
awake time, after controlling for
pain and psychosocial variables. No
prediction was made about the
direction of this relationship due to
the lack of evidence on the direct
relationship between physical activ-
ity and sleep in chronic pain.
Materials and Method
Participants
A sample of 50 adult patients was
recruited from a multidisciplinary
pain center (MPC) located in a large
tertiary hospital in Australia. Inclu-
sion criteria were: (1) outpatient of
the MPC, (2) persistent non-cancer-
related pain for at least 3 months,
(3) generalized pain distribution
affecting the participant’s gross
movement (ie, gross movement
patterns increase the participant’s
pain), (4) English literate, (5) 18
years of age or older, (6) residing
in the metropolitan area where the
MPC is located, and (7) able to pro-
vide written informed consent. An
exclusion criterion was diagnosis
of a sleep disorder (eg, sleep apnea
or restless legs syndrome) that was
symptomatic at the time of data col-
lection. As the activity monitors used
in this study measure an individual’s
gross movement, only individuals
who had generalized pain in body
parts associated with gross move-
ment (ie, the lower limbs or torso,
or both) were recruited. The pres-
ence of pain in body parts associated
with gross movement was assessed
by the treating team that referred
patients to the study and resulted in
the exclusion of patients with pain
isolated to the upper limbs, head,
and face. Sixty-three patients were
invited to participate in the study,
with 13 declining due to other com-
mitments, resulting in a sample size
of 50 (79.4%). Demographic informa-
tion is reported in Tables 1 and 2.
Participants were predominantly
female, married, Australian, and
unemployed due to pain, with an age
range of 33 to 73 years. The majority
of participants reported having pain
for an extended period of time
(X13.04 years) and numerous pain
sites (X5.94). The main pain com-
plaint was lower back pain (74%).
Procedure
Over an 18-month period, patients
meeting the selection criteria were
identified by medical or allied health
staff at the MPC. The study was
explained to patients verbally, and
written informed consent was
obtained. Participants then com-
pleted a demographic questionnaire
prior to commencing 5 days of data
collection. This 5-day data collection
period included at least 1 weekend
day. Over the 5 days, participants
wore an activity monitor and were
given a Palm handheld computer
(Palm Inc, Sunnyvale, California),
with installed software, that admin-
istered an electronic questionnaire
6 times a day. Participants recorded
the time they went to bed and the
time they got out of bed each day
in a diary. On completion of data
collection, each participant received
a $20 gift voucher for use in popular
retail stores in Australia.
Measures
Demographic information. A
demographic form collected data
on sex, age, pain location, number of
pain sites, pain duration, marital sta-
tus, level of education, and employ-
ment status.
Electronic questionnaire. The
experience sampling method, which
involves responding to question-
naires on multiple occasions over a
period of time, was used to measure
pain, mood, stress, and catastrophiz-
ing. This method has been con-
firmed as a valid and reliable method
for gathering data on an individual’s
experience and psychological state,
which allows for the examination
of within-person real-time associa-
tions.25,26 In this study, pain, mood,
stress, and catastrophizing were
measured 6 times a day over the
5-day data collection period using
an electronic questionnaire. Both the
average scores for each day and the
final response score from each day
prior to sleep onset, for each variable
(pain, mood, stress, and catastroph-
izing), were used in analyses. The
electronic questionnaire that mea-
sured these constructs was devel-
oped by the researchers with the
Experience Sampling Program,27
which was installed on 8 Palm hand-
held computers (m100, Zire and
Tungsten series). The Experience
Sampling Program is an open-source
software package for running ques-
tionnaires on a Palm Pilot that dis-
plays questions, receives responses,
and records reaction times. The pro-
gram was configured to alert partic-
ipants at random intervals 6 times
during their waking hours to
respond to the custom-made elec-
tronic questionnaire.
Table 3 contains details of the elec-
tronic questionnaire programmed
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on the Palm handheld computers. All
items were measured on a 10-point
horizontal visual analog scale (VAS).
Studies using the experience sam-
pling method in pain research com-
monly use single items or a reduced
set of items from established ques-
tionnaires to measure constructs.28–30
In this study, pain, mood, and stress
were assessed with single items. The
single-item VAS for pain and mood
have both been shown to have ade-
quate validity.31,32
Catastrophizing was measured with
3 items representing each subscale
of the Pain Catastrophizing Scale
(ie, rumination, magnification, and
helplessness).33 The 3 items were
chosen based on: (1) item-total cor-
relations from the original factor
analysis of the scale,33 (2) standard-
ized path coefficients (the square
root of the percentage of variance in
the item accounted for by the latent
construct) from a confirmatory fac-
tor analysis using a chronic pain sam-
ple,34 and (3) authors’ agreement of
the single best item that represents
each of the 3 Pain Catastrophizing
Scale subscales. All items chosen
had item-total correlations and stan-
dardized path coefficients that were
ranked highly (first or second) in
their respective subscale. A total
catastrophizing score was calculated
by adding the 3 responses. The total
catastrophizing score and scores
from the individual subscales (ie,
rumination, magnification, and help-
lessness) were considered in the
analyses. Empirical evidence has
been supportive of the reliability and
validity of the Pain Catastrophizing
Scale,33,35–37 and one-item versions
of other commonly used subscales
of pain-related coping have been
shown to be highly correlated to the
parent subscale.38
Activity monitor. The GT3X Acti-
Graph activity monitor (ActiGraph,
Pensacola, Florida) was chosen to
objectively measure sleep and day-
Table 1.
Descriptive Information of Demographic Categorical Variables
Variable
n
(N50) %
Sex
Male 20 40
Female 30 60
Pain location (incidence)
Head/face 7 14
Upper limb 24 48
Lower back 37 74
Abdomen 13 26
Thigh 19 38
Lower limb 27 54
Neck 18 36
Upper back 17 34
Chest 10 20
Buttocks 13 26
Knee 20 40
Total body pain 10 20
Missing 1 2
Marital status
Single 5 10
Married 25 50
Separated 2 4
Divorced 6 12
Widowed 3 6
In a stable relationship 8 16
Missing 1 2
Level of education
Primary school 4 8
Junior high school certificate 11 22
Senior high school certificate 10 20
Tertiary nonuniversity 16 32
Tertiary university 8 16
Missing 1 2
Employment status
Employment full-time 1 2
Employed part-time 3 6
Retired 14 28
Home duties 3 6
Unemployed due to pain 27 54
Unemployed due to other reasons 1 2
Missing 1 2
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time physical activity as actigraphy
has been shown to be a practical
and reliable measure of these con-
structs. It is effective in differentiat-
ing among various physical and sed-
entary activities in adults who are
healthy and correlates significantly
with oxygen uptake and heart rate.39
A study investigating the feasibility
of actigraphy in home-based settings
showed that it is easily utilized and
well tolerated by participants.40 It is
favored over self-report measures for
quantitative assessment of physical
activity in chronic pain,41 as it does
not rely on patient recall. Also, com-
pared with polysomnography, a gold
standard objective sleep measure,
actigraphy is a valid and reliable mea-
sure for differentiating sleep from
wake in adults who are healthy (see
review42).
Participants were required to wear
the GT3X ActiGraph activity monitor
during both sleeping and waking
hours and to remove it only for
showering and swimming over the
5-day data collection period. The
activity monitor incorporates a tri-
axial accelerometer that collects
changes in acceleration, 30 times
each second, across 3 axes (vertical,
horizontal, and perpendicular).43
The device translates this movement
into a digital code that is stored in
computerized form.43 In this study,
activity counts per minute were
recorded for each axis. This measure
equates to the accumulation of fil-
tered changes in acceleration mea-
sured during a 60-second period.43
The vector magnitude per minute
(calculation of the magnitude of the
vector that forms when combining
activity counts per minute from all
3 axes) was then used to calculate
physical activity variables. The vec-
tor magnitude per minute can be
interpreted as the intensity of physi-
cal activity carried out over the
course of a minute.43
Two activity variables were calcu-
lated and used in the analyses: aver-
age daytime physical activity and
fluctuations in physical activity.
Average daytime physical activity
was calculated by finding the aver-
age vector magnitude per minute
between the time participants got
out of bed and when they went to
bed, as indicated in their diary.
Higher levels of average daytime
physical activity indicated engage-
ment in higher-intensity activities
throughout the day. Engagement in
high-intensity activities is a charac-
teristic of overactivity in chronic
pain.44–46 The term “overactivity”
refers to engagement in high levels
of activity that result in severe pain
aggravation and a period of inactivity
where an individual is unable to
function.45 Individuals who engage
in overactivity will resume daily
tasks following inactive periods once
their pain has subsided or frustration
over inactivity stimulates new activ-
ity.47 As a result, individuals who
engage in overactivity are thought to
have a “sawtooth” activity pattern
where their pain and activity fluctu-
ate greatly over time.44,46 In order to
capture this activity pattern, the fluc-
tuation in daytime physical activity
was calculated. The fluctuation value
for each participant was obtained
by adding the vector magnitude per
minute over 15-minute periods from
the time participants got out of bed
to the time they went to bed on a
given day.
Next, the difference among these
15-minute periods was found by sub-
tracting the value for each 15-minute
time period from that of the
15-minute time period directly
before it. The root mean square of
these difference values was then cal-
culated to express the magnitude of
these differences. This calculation
Table 2.
Descriptive Information of Demographic Continuous Variables
Variable
n
(N50) X SD Range
Age (y) 49 54.22 10.68 33–73
No. of pain sites 49 5.94 4.05 1–14
Pain duration (y) 47 13.04 11.35 0.58–52
Table 3.
Details of Electronic Questionnaire
Measure Presentation on Screen
Pain Before the alarm sounded:
1. How much pain did you feel?
(0no pain, 10severe pain)
2. How unpleasant was the pain?
Helplessness I felt like I could not stand it anymore
(0not at all, 10to a great degree)
Magnification I wondered whether something serious may be happening
(0not at all, 10to a great degree)
Rumination I kept thinking how much it hurt
(0not at all, 10to a great degree)
Mood 3. How would you describe your mood?
(0very sad/down, 10very happy)
Stress 4. How stressed were you?
(0not at all stressed, 10extremely stressed)
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was done by squaring each score,
calculating the mean difference
value, and taking the square root
from this mean value. This method
for calculating fluctuations in physi-
cal activity has been used in previous
studies.47–50 Higher values indicate
greater fluctuations in activity levels
throughout the day. The last 15 min-
utes of each day was not included in
calculations if a full 15 minutes of
daytime activity recording was not
available.
Sleep measures were generated
with ActiLife software version 4.4.1
(ActiGraph), using the sleep scor-
ing function. This function uses
the Sadeh algorithm,51 which deter-
mines an individual’s sleep state by
examining the actigraph activity
over an 11-minute sliding window.43
For any given window, a “sleep
score” (whether the person is asleep
or not) can be determined by apply-
ing the algorithm. Time in bed and
time out of bed, as indicated in each
participant’s diary, were entered in
order to calculate sleep scores. The
following variables were then gener-
ated using the sleep scoring func-
tion: (1) sleep duration—the total
number of minutes the algorithm
indicates “asleep,” (2) number of
awakenings—the number of differ-
ent times the algorithm scores
“awake,” (3) average awake time—
the number of minutes the algorithm
indicates “awake” divided by num-
ber of awakenings, and (4) sleep
efficiency—sleep duration divided
by total time in bed.43 The Sadeh
algorithm has also been shown to
have agreement rates with polysom-
nography scoring ranging between
91% and 93%.51 Table 4 reports the
descriptive statistics for activity and
sleep variables.
Data Analysis
The Statistical Package for Social Sci-
ences (SPSS) GradPack version 18.0
(SPSS Inc, Chicago, Illinois) provided
advanced analytical techniques,
including generalized linear mixed
modeling, which was used to ana-
lyze the results of this study. Gener-
alized linear mixed models cover a
wide variety of modeling, including
multilevel models. In this study,
multilevel modeling was applied to
examine both within-person and
between-persons variance in sleep
measures.
Three levels of data were collected
in this study (time points nested
within a day nested within a person).
Time point data resulted from the
electronic questionnaire, which was
administered 6 times a day. The data
were arranged so that the average
scores and the final response score
from each day could be examined
in relation to subsequent sleep that
night. This process resulted in a
2-level hierarchical structure with
daily observations and responses
nested within individuals. Measure-
ments of sleep, activity, pain, mood,
stress, and catastrophizing were col-
lected each day for all individuals
and were defined as response-level,
or level 1, variables. Demographic
variables are variables that were
considered stable across the 5 days
of data collection. As such, data for
these variables were collected on
one occasion for each individual and
were defined as person-level, or level
2, variables.
A series of 2-level hierarchical linear
regression analyses were produced
to examine significant predictors of
sleep. When applied to the data
structure used in this study, at the
first level of this analysis, coefficients
were estimated for an equation
within each person that expresses
sleep variables as a function of
response-level variables for that per-
Table 4.
Descriptive Information of Continuous Experimental Variables
Variable
n
(N250)a X SD Range
Sleep duration (h) 175 7.37 1.93 2.65–11.67
Average awake time (min) 175 6.48 4.99 0–42
No. of awakenings 161 6.63 4.39 1–23
Sleep duration of the previous night (h) 146 7.44 1.94 3.78–11.67
Average daytime physical activity 209 425.05 219.92 67.84–1,069.62
Fluctuations in daytime physical activity 208 6,479.86 2,849.83 242.27–17,890.72
Average daytime pain 235 5.2 1.95 0.7–9.7
Average daytime total catastrophizing 235 9.71 6.15 0.3–28
Average daytime mood 235 5.04 1.71 0.3–10
Average daytime stress 235 3.38 2.32 0.1–9.3
a N250 because 5 measurements of each of these variables were recorded, corresponding to the five days of data collection, for 50 participants. Missing
data resulted in a reduction in reported number of participants.
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son. Individual parameter estimates
then become the dependent vari-
ables in level 2 equations that model
how the relationship between level
1 variables and sleep variables varies
among people. The effects of person-
level variables are estimated at this
level.26
A sample size of 5 was used at level
1 (ie, 5 records for each response
level variable per person relating to
the 5 days of data collection), and a
sample size of 50 (ie, 50 participants)
was used at level 2. This procedure
resulted in a total sample of 250
(maximum) records. Estimating the
sample size required for the analyses
undertaken was complicated given
the multiple levels and parameters
of interest.52 As no data from similar
studies were available to estimate
values needed for power calcula-
tions, an accurate estimate of sample
size could not be determined prior
to data collection.52–54 Simulation
research, using the same modeling
as that produced in this study, sug-
gests that the sample size at level 2
has a greater impact on increasing
power than the sample size at level
1, with level 2 sample sizes greater
than 30 having a minimal impact on
the accuracy of the standard error
for fixed effects.52–56 As estimates of
fixed effects were the primary inter-
est of this research, a sample size of
50 participants at level 2 was chosen.
A data screen was conducted prior
to the analyses to detect the most
appropriate covariates to include in
models in order to reduce multicol-
linearity. This screen was done by
computing Pearson correlation anal-
yses on level 1 variables (response
level variables) to examine the
strength and direction of relation-
ships. The strength of correlations
between the catastrophizing sub-
scales (ie, magnification, rumination,
and helplessness) and the total cata-
strophizing scores was strong, and
the correlation coefficients between
these variables and sleep variables
were comparable. Therefore, only
the total catastrophizing scores were
used in further analyses. Overall,
visual comparisons of associations
among the average daytime scores
for pain, mood, total catastrophizing,
and stress generally suggested stron-
ger correlations with sleep variables
compared with the final response
of that day for these variables. As a
result, final daytime responses prior
to sleep onset were discarded, and
average daytime scores were retained.
The final dataset was assessed for
normality, linearity, constant vari-
ance, and outliers. Five variables
with multiple outliers were identi-
fied: number of awakenings, average
daytime physical activity, fluctua-
tions in daytime physical activity,
average daytime total catastrophiz-
ing, and pain duration. For number
of awakenings, 9 of the identified
outliers were determined to be sec-
ondary to data error and, therefore,
were deleted. The remaining out-
liers were thoroughly reviewed, and
deletion was not justified. Seven
significantly skewed variables were
detected. Number of awakenings,
average awake time, average day-
time total catastrophizing, average
daytime physical activity, number of
pain sites, and pain duration were
positively skewed, and sleep effi-
ciency was negatively skewed. Box-
Cox transformation is a procedure
that identifies the most appropriate
exponent to use to transform data
into a normal shape and, as such,
was used to transform skewed vari-
ables. Sleep efficiency could not be
transformed to a normal distribu-
tion and, therefore, was not included
in the analyses, as normality of
the dependent variable is one of
the assumptions of the models
produced.57
The data also were assessed to iden-
tify any patterns to missing data. If
more than 2 hours of data were miss-
ing on a given day or night due to
removal of the ActiGraph, activity
data for that day or night were con-
sidered invalid and classified as
missing. On inspection, there was
no observable pattern to the missing
data. In addition, a series of
independent-sample t tests were
conducted using a dummy coded
variable for missing data and level 1
variables as dependent variables.
There was no difference between
the means of the 2 groups for any
of the level 1 variables in these anal-
yses. As such, missing data resulted
in exclusion of that case from the
analyses. The amount of data missing
for each variable is presented in
Tables 1, 2, and 4. A significance
level of .05 was set for statistical
tests. As recommended by Streiner
and Norman,58 a correction was not
used to account for multiple analyses
due to the exploratory nature of this
study. If a Bonferroni correction
were used, the significance level
would be reduced to .017.
Three 2-level hierarchical linear
regression models were produced,
with 1 of the 3 sleep variables (sleep
duration, average awake time, or
number of awakenings) entered as
dependent variables. All indepen-
dent variables were first centered
before being entered into the models
to ensure interpretable and meaning-
ful zero points. As the primary inter-
est of this study was to examine the
predictive influence of response-
level variables, level 1 variables were
group mean centered (scores were
deducted from the person’s mean
score for that variable), and level 2
variables were grand mean centered
(scores were deducted from the sam-
ple mean) to produce unbiased esti-
mates of beta () at level 1.59 Level 1
variables that were entered into
models were: sleep duration of the
previous night, average daytime
physical activity, fluctuations in day-
time physical activity, average day-
time total catastrophizing, average
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daytime mood, and average daytime
stress. Patient demographics, includ-
ing age, sex, pain duration, and num-
ber of pain sites, were the level 2
variables entered. Residuals from
each analysis were saved, and nor-
mality assumptions were examined.
R2 change values of significant inde-
pendent variables were then calcu-
lated. This calculation was done by
individually removing a significant
variable from each model and exam-
ining the resultant change in covari-
ance parameters, as described by
Heck and colleagues.60 The removed
variable was replaced prior to the
removal of another significant
variable.
Role of the Funding Source
The equipment used in the study
was funded by the Professor Tess
Cramond Multidisciplinary Pain Cen-
tre. Ms Andrews was supported by a
Royal Brisbane and Women’s Hospi-
tal Foundation scholarship, an Occu-
pational Therapy Board of Queens-
land Novice Researcher Grant, and
the Cramond Fellowship in Occupa-
tional Therapy and Pain Management
at the Royal Brisbane and Women’s
Hospital.
Results
The results of the analyses are pre-
sented in Table 5 and are discussed
below. The residuals were approxi-
mately normally distributed in all
models, meeting the assumptions of
linear regression.
Variables Predicting Sleep
Duration
Fluctuations in daytime physical
activity made a significant contribu-
tion to the prediction of sleep dura-
tion (.0002, t81.362.05,
P.04, 95% confidence interval
[95% CI]0.0004 to 0.000006).
The results suggested that greater
changes in activity levels throughout
the day were linked to a reduced
amount of sleep at night. Fluctua-
tion in daytime physical activity
accounted for about 3% of the vari-
ability in sleep duration within indi-
viduals. None of the other experi-
mental or demographic variables
made a significant contribution to
explaining the variation in sleep
duration.
Variables Predicting Average
Awake Time
Two variables predicted average
awake time: average daytime physi-
cal activity and number of pain sites.
For average daytime physical activity
(.29, t88.842.09, P.04, 95%
CI0.0015 to 0.06), individuals who
engaged in higher-intensity activities
throughout the day spent more time
awake when lying in bed at night.
For number of pain sites (.28,
t30.532.40, P.02, 95% CI0.04
to 0.52), individuals who reported
a greater number of pain sites had
longer periods of wakefulness at
night. The R2 change values indi-
cated that average daytime physical
activity accounted for about 3% of
the variability within individuals and
approximately 2% of the variance
among individuals for average awake
time. Number of pain sites had a
large effect on average awake time,
explaining approximately 19% of the
variance among individuals.
Variables Predicting Number of
Awakenings
Participants’ sex was the only vari-
able to make a significant contribu-
tion to number of awakenings
Table 5.
Two-Level Hierarchical Regression Analyses of Variables Predicting Sleep
Level Independent Variables
Dependent Variables
Sleep Duration Average Awake Time No. of Awakenings
Coefficienta P Coefficienta P Coefficienta P
1 Sleep duration night before .22 .11 .04 .58 .07 .34
Average daytime physical activity .02 .60 .03 .04 .001 .97
Fluctuations in daytime physical activity .0002 .04 .00004 .44 .00004 .51
Average daytime pain .09 .44 .03 .83 .09 .46
Average daytime total catastrophizing .01 .96 .17 .29 .08 .64
Average daytime mood 0.18 .28 .02 .97 .005 .95
Average daytime stress .09 .57 .15 .09 .08 .38
2 Sex .06 .93 .20 .34 .48 .02
Age .05 .11 .01 .30 .006 .52
Pain duration .24 .34 .06 .41 .09 .22
No. of pain sites .05 .88 .28 .02 .10 .32
a Coefficients expressed as unstandardized beta values.
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(.48, t27.252.61, P.02, 95%
CI0.86 to 0.10), with female
participants waking more often
during the night compared with
male participants. Participants’ sex
accounted for about 36% of the vari-
ability in number of awakenings
among individuals.
Exploring Sex Differences
As participants’ sex made a large
contribution to explaining the
between-persons variance in num-
ber of awakenings, further analyses
were undertaken to explore differ-
ences in sex with the objective of
providing further insight into this
relationship. A series of independent
t tests were conducted to examine
whether demographic and experi-
mental variables differed signifi-
cantly with sex. Female participants
tended to have higher average day-
time pain (X5.54, SD2.03,
t2333.14, P.01, 95% CI1.37
to .37) and higher average daytime
stress (X3.58, SD2.18, t233
2.2, P.001, 95% CI0.77 to
0.04) compared with male partici-
pants (X4.67, SD2.03, and
X3.08, SD2.5, respectively). In
addition, female participants reported
a higher number of pain sites
(X7.53, SD5.29, t472.13
P.04, 95% CI6.05 to 0.17)
and higher mean activity levels
throughout the day (X39.00,
SD10.94, t2062.3, P.03, 95%
CI6.51 to 0.43) compared with
male participants (X4.42, SD
4.44, and X35.53, SD10.56,
respectively).
Discussion
The present study utilized an innova-
tive ambulatory monitoring product
and a within-person study design
to examine the association between
objective daytime physical activity
and subsequent objective sleep for
individuals with chronic pain while
controlling for pain and psychosocial
variables. The association between
physical activity and sleep in chronic
pain had not been directly exam-
ined, and this was the first study to
use a within-person design to exam-
ine the association between daytime
psychosocial variables and subse-
quent sleep in individuals with
chronic pain. The application of a
prospective within-person design
and activity monitoring increased
the reliability and validity of findings
by: (1) objectively measuring the
association between activity and
sleep; (2) allowing for the mea-
surement and documentation of
thoughts, feelings, and behaviors
as they occurred; (3) allowing the
examination of the relationship
between these factors and subse-
quent sleep; and (4) providing esti-
mates of both within-person and
between-persons variability in sleep.
The results indicate that objective
daytime activity does predict subse-
quent objective sleep in adults with
chronic pain above and beyond
measures of daytime pain intensity,
catastrophizing, stress, and mood.
Higher mean daytime activity levels
(indicative of engagement in higher-
intensity activities throughout the
day) predicted longer periods of
wakefulness at night both within
and among individuals. In addition,
fluctuations in daytime activity was
a significant predictor of sleep
duration, with higher fluctuations
(greater changes in activity levels
from one 15-minute period to the
next) linked to a shorter sleep dura-
tion within individuals. These results
support the inclusion of activity
modulation interventions as treat-
ment options to address sleep com-
plaints in individuals with chronic
pain. In line with findings from pre-
vious cross-sectional studies,23,61,62
participants’ sex and number of pain
sites also explained the variance in
different aspects of sleep among
individuals. Sex accounted for a large
proportion of the variability in num-
ber of awakenings in this study, with
female participants waking more
frequently than male participants.
Female participants in this study
reported a higher number of pain
sites and had higher mean activity
levels, which might explain some of
the variance. Possible explanations
for the association between activity
variables and sleep are discussed
below.
Both high fluctuations in activity and
engagement in high-intensity activi-
ties are characteristics of overactiv-
ity.44–46 As defined previously, over-
activity refers to engagement in high
levels of activity, resulting in severe
pain aggravation.45 During the pain
exacerbation, the individual experi-
ences a period of inactivity and
resumes activity once pain has sub-
sided or frustration over inactivity
stimulates new activity.45,47 These
findings represent a “sawtooth” pain
and activity pattern where activity
and pain fluctuate greatly over
time.44,46 Both pacing education
and activity scheduling are common
interventions to address patterns
of overactivity in individuals with
chronic pain.63 Pacing is a strategy
used to divide a person’s daily activ-
ities into smaller, more manageable
portions, which allows the individ-
ual to participate in activities in a
way that should not exacerbate his
or her pain while facilitating planned
and calculated increases of activ-
ity.46,63 High fluctuations in daytime
activity may reflect incidences of
overactivity or the use of an ineffec-
tive pacing strategy (ie, using pro-
longed rest periods).
One possible explanation for the
associations between activity vari-
ables and sleep is that pain exacer-
bations, caused by overactivity, led
to poorer sleep at night due to
increased pain at the end of the day
and at night. A delayed exacerbation
in pain following a period of con-
centrated physical activity has been
demonstrated in chronic back pain
research,64 and the data screen in
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this study showed a positive correla-
tion that approached significance
between the last pain report prior to
sleep (which was measured at a ran-
dom time point in relation to sleep
onset) and both mean daytime activ-
ity and fluctuations in daytime activ-
ity (r.12, P.10, and r.13, P.06,
respectively). Although average day-
time pain was not associated with
subsequent objective sleep in this
study or in previous research,65,66
higher fluctuations in pain levels dur-
ing the day (suggestive of pain exac-
erbations) have been shown to pre-
dict large fluctuations in nighttime
activity.65 A carefully designed time-
series mediation analysis investigat-
ing the associations among activity,
subsequent pain levels, and the suc-
ceeding sleep period is needed to
further explore this notion.
Links between activity and sleep may
be further explained by individual
differences in coping. Individuals
who engage in overactivity persist
with activity despite pain and usually
attempt to ignore pain and use dis-
traction as a coping strategy.67,68
Subsequently, they may be more
aware of their pain or daily stresses
while lying in bed at night due to
limited distractions, which, in turn,
may affect sleep. A study that looked
at the diurnal variation of pain per-
ception in patients with chronic pain
supports the notion that engagement
in work and productive tasks can dis-
tract individuals from their pain.69
The authors found that patients who
worked reported less pain during
working hours, but their pain esca-
lated when they returned home. In
contrast, participants who stayed at
home reported pain levels that rose
at the start of the day but remained
relatively stable thereafter.69 Individ-
uals who engage in overactivity also
may wake early to attend to produc-
tive tasks in the morning, resulting in
shorter sleep duration.
Modification of sleep physiology
may provide an alternate explana-
tion for the observed results. To
date, there is no evidence of links
between fluctuations in daytime
activity and sleep, with either non-
clinical or chronic pain samples. As
such, the physiological effect of high
fluctuations in daytime activity on
the normal sleep cycle is unknown.
Physical activity has been shown to
exert an influence on sleep physiol-
ogy by altering endocrine and meta-
bolic functions during sleep.70 Alter-
ations of these functions through
habitual changes in activity pattern
may alter the sleep-wake cycle.70
Hence, links between activity and
reduced sleep duration in this study
may have been influenced by these
mechanisms.
Various considerations should be
acknowledged when interpreting
the findings of the present study. Par-
ticipants had generalized pain in
body parts associated with gross
movement, which limits the ability
to generalize the results of this study
to individuals with other types of
pain. In addition, all participants
were sourced from a tertiary pain
clinic and were selected by medical
and allied health staff, thus introduc-
ing selection bias and potentially
affecting the external validity of the
study. A retrospective power analy-
sis conducted using Power Analysis
in Two-Level Designs (PinT) soft-
ware,71 after accounting for missing
data, revealed that the study’s sam-
ple size has adequate power (80%)
to detect a moderate effect size for
independent variables in the models
produced. Nevertheless, the study
sample size (N50) may limit the
generalizability of findings. In addi-
tion, missing data may have led to
overestimations or underestimations
of effect sizes. Producing 3 models
increases the chance of making a
type I error, and the precision of
estimates for significant level 2 vari-
ables was low. As a result, the results
of this study warrant replication. Fur-
thermore, a self-report measure of
sleep quality was not administered
in this study to validate objective
sleep measures and provide insight
into an individual’s perception of
sleep quality. Inclusion of such a
measure would strengthen future
studies. As measures of pain and psy-
chosocial variables relied on partici-
pants’ self-reports, social desirability
responding also existed. Finally, a
number of additional factors that
may be associated with sleep, such
as menopausal symptoms, medica-
tion usage, and environmental fac-
tors (eg, exposure to light or noise),
were not considered in this study.
Despite these limitations, the results
of this study offer the first empirical
evidence that objective daytime
activity is associated with subse-
quent objective sleep in adults with
chronic pain above and beyond mea-
sures of daytime pain intensity, cata-
strophizing, stress, and mood. This
finding is important because educa-
tional material currently recom-
mends sleep hygiene and treatments
aimed at addressing negative
thoughts, mood, and stress, includ-
ing relaxation therapy and CBT,
as nonpharmacological options to
address sleep complaints in individ-
uals with chronic pain.10–13 Refer-
ence to recommendations for physi-
cal activity in these publications is
absent or limited to “engagement
in daytime activity and exercise” as
part of the sleep hygiene education.
These recommendations are based
on evidence that supports the asso-
ciation between increased physical
activity or exercise and improved
sleep quality in the general
population.18–20
The results of this study suggest that
when individuals with chronic pain
engage in high-intensity activity and
have high fluctuations in their activ-
ity throughout the day, they experi-
ence poorer sleep (ie, a shorter sleep
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duration and longer periods of wake-
fulness) at night. These results do
not negate the beneficial effects
of all types of exercise for sleep in
this population or imply that inactiv-
ity should be promoted, but do
suggest that engagement in high-
intensity exercise that may severely
aggravate pain is detrimental. As
such, recommending increased day-
time physical activity and exercise
that are unguided and not supervised
as part of sleep programs in this
population may be insufficient and
could be contraindicated. Given
the observed associations in this
study, activity modulation may be a
key treatment strategy in addressing
sleep complaints in individuals with
chronic pain. Introducing pacing
education, activity scheduling, and
guided exercise sessions (based on
graded activity principles46) into
sleep programs for individuals with
chronic pain may be of value. There
are also potential benefits from
incorporating education on the
effects of overactivity on sleep into
pain education programs. Finally,
activity monitors may be beneficially
applied to clinical practice to moni-
tor activity levels and sleep, which
would assist with individually tai-
lored treatment.
Future research should focus on rep-
licating the results of this study while
controlling for additional variables
such as medication usage. Using self-
report measures of sleep also would
provide insight into individuals’ per-
ceptions of sleep quality, which
would be of value clinically. Further
research is needed to improve our
understanding of the relationship
between activity levels and sleep
in chronic pain. Research investigat-
ing the effects of activity on sleep
physiology, and possible moderators
or mediators of the relationship
between daytime activity and sleep,
is warranted to continue to improve
treatment strategies.
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The relationship between overactivity and opioid
use in chronic pain: a 5-day observational study
Nicole Emma Andrewsa,b,c,*, Jenny Stronga, Pamela Joy Mereditha, Julia Ann Flemingc
Abstract
With increasing concerns about the potential harm of long-term opioid therapy, there is a need for the development and
implementation of alternative treatment strategies for patients with chronic pain who have been using opioids for a prolonged period
of time. Based on the findings from a recent qualitative investigation that suggested theremay be a bidirectional association between
opioid reliance and habitual overactivity behaviour (activity engagement that significantly exacerbates pain), this study was designed
to quantitatively investigate the association between opioid use and habitual overactivity over a 5-day period in a group of chronic
pain patients. Participants provided a list of their prescribed pain medication, completed a self-report measure of habitual
overactivity, and then commenced 5 days of data collection. Data collection required participants to wear an activity monitor and to
complete a diary that detailed their daily activities and the time at which they took medication. Individuals reporting higher levels of
habitual overactivity were more likely to be prescribed opioids. In addition, higher levels of habitual overactivity were associated with
more frequent pro re nata (“as needed”) opioid use over the 5 days, and with a discrepancy between the prescribed and actual oral
morphine-equivalent daily dose, wheremoremedication was taken than was prescribed. There was no predominant context for pro
re nata use. The results of this study support the idea that habitual overactivity behaviour may play a role in the development of
reliance on opioidmedication and that such an associationmay provide a potential treatment target for opioid therapy rationalisation.
Keywords: Chronic Pain, Overactivity, Activity Avoidance, Medication, Opioid Therapy
1. Introduction
Despite evidence of continued, and even increasing, prescription
of opioids for individuals with chronic noncancer pain,31,48 the
long-term benefits of opioid therapy have not been established in
this population. Although research supports the short-termefficacy
of opioids for pain relief, recent systematic reviews have concluded
that evidence is insufficient to confirm any significant improvement
in chronic pain during long-term opioid therapy.16,18,22,29,39
Furthermore, randomised controlled trials have provided mixed
results regarding functional improvement during opioid therapy.
Although some reviews have concluded that alternative drugs
produce better functional outcomes when compared with
opioids,22 others have reported inconclusive results.29,32,39
There is growing concern about the potential harm associated
with long-term opioid therapy,8,11,49 and a number of common
negative side effects associated with opioid use have been
documented.9 In the United States, there has been a dramatic
rise in hospitalisation associated with opioid overdose,21 with
a strong relationship found between increased opioid pre-
scription sales and higher mortality rates.42 Alternative treatment
strategies are needed for chronic pain patients on long-term
opioid therapy, particularly where no clear improvements in pain
and function have been demonstrated.49
A recent qualitative examination by Andrews et al.7 suggested
there may be a bidirectional relationship between habitual over-
activity and reliance on opioid medications in chronic noncancer
pain. The term “overactivity” describes an occurrence where an
individual experiences a significant increase in pain and a period of
incapacity as adirect result of engaging in excessive physical activity
or spending prolonged periods of time on a single activity that
requires a sustained spinal position.25,36,43Habitual engagement in
overactivity behaviour may result in frequent severe pain exacer-
bations and a “yo-yo” effect, with behaviour cycling between activity
engagement and exacerbations of disability due to flares of pain
over short periods of time.4,7 Recent empirical investigations
suggest that habitually overactive individuals have premorbid
patterns of engaging in high levels of work and productive task,
which seem to be influenced by interpersonal factors.2,7
In Andrews et al.’s7 qualitative investigation, participants who
were habitually overactive reported that they engaged in excessive
activity after taking opioid medication, required extra opioid
medication to cope with subsequent pain exacerbations, and
were reliant on the medication to function effectively. However,
some participants who had a history of habitual overactivity
reported that being able to alter their behaviour by using pacing
strategies resulted in a reduction in their opioid medication use.7
These findings suggest that nonpharmacological treatment
strategies that target habitual overactivity such as activity pacing
may be an effective adjunct treatment for opioid rationalisation
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after long-term opioid therapy. This study was designed to further
investigate the association between opioid use and habitual
overactivity using a quantitative investigation conducted over
a 5-day period. It was hypothesised that higher levels of self-
reported habitual overactivity would be associated with increased
risk and frequency of pro re nata (“as needed”) (PRN) opioid use,
and with taking a higher oral morphine-equivalent daily dose
(oMEDD) than prescribed over the 5 days of data collection.
2. Methods
2.1. Procedure
A sample of 71 participants was recruited from patients attending
a multidisciplinary pain centre (MPC) at a large tertiary hospital in
Australia. This sample is the same cohort that has previously been
reported on by Andrews et al.4; however, participants in this study
had not participated in the previously described qualitative
investigation.7 Inclusion criteria were (1) outpatient of the MPC,
(2) persistent noncancer pain for at least 3months, (3) generalised
pain distribution impacting on the participant’s gross movement
(ie, gross movement patterns increase the participant’s pain), (4)
English literate, (5) 18 years and over, (6) residing in the
metropolitan area where the MPC was located, and (7) able to
provide written informed consent. Because the activity monitors
used in this studymeasure grossmovement, only individuals who
had generalised pain in body parts associated with gross
movement (ie, the lower limb(s) and/or torso) were recruited.
Participants meeting the selection criteria were identified by
medical or allied health staff at the MPC. The study was verbally
explained to patients, and participants were required to provide
written informed consent. Participants completed a demographic
questionnaire, the Pain and Activity Relations Questionnaire
(PARQ),35 and provided a list of their prescribed medications
before commencing 5 days of data collection. Over the 5 days,
participants wore an activity monitor and were required to fill in
a paper diary detailing the activities they did throughout the day
and their medication intake including the dose and time at which
the medications were taken. On completion of data collection,
participants received a $20 gift voucher for use in popular retail
stores in Australia. The Royal Brisbane and Women’s Hospital
Human Research Ethics Committee (Number: HREC/09/QRBW/
365) and The University of Queensland Behavioural and Social
Sciences Ethical Review Committee (Number: 2,010,000,501)
approved the study protocol.
2.2. Measures
2.2.1. Demographic information
Details including participant’s gender, age, pain location, number
of pain sites, pain duration, marital status, level of education, and
employment status were collected.
2.2.2. Self-reported habitual approach to activity
engagement
Overactivity is thought to be related to activity avoidance
behaviour (ie, reducing or ceasing activities that cause pain),7,43
with a measure of both overactivity and avoidance commonly
used to form patient subgroups5,26 or, alternatively, considered in
the same statistical model to examine the additive and interaction
effects.15 The PARQ35 is a self-report measure that was used in
this study to assess the extent to which participants habitually
engaged in both avoidance and overactivity behaviour.
The PARQ has 21 items divided into the following 3 subscales:
avoidance, confrontation, and pacing. Participants rate the
frequency with which they engage in certain behaviours on
a 6-point Likert scale (0 5 never, to 5 5 always). The avoidance
subscale consists of 8 items that refer to avoiding activities or
reducing activity engagement secondary to pain, eg, “I avoid
activities that cause pain” and “When I feel pain, I try to stay as still
as possible.” The confronting subscale consists of 7 items. This
subscale can be considered to be a measure of overactivity.
Items refer to patterns of activity and pain that are characteristic of
overactivity behaviour, perceptions of doing too much, and
persistence with activities in spite of pain, eg, “I spend too much
time on some activities and experience increased pain later,”
“Considering my pain problem I do more than I should,” and
“I push to get things done despite my pain level.”
Pacing is a key treatment strategy that targets overactivity
behaviour.10,43 It generally refers to strategies used to divide
one’s daily activities into smaller, more manageable, por-
tions.10,27,37 This allows individuals to participate in activities in
a way that should not exacerbate their pain, resulting in more
consistent pain and activity levels.7,12,36 Individuals can then
increase the time spent on activities, without exacerbating their
pain, by using predetermined quotas as part of an operant-based
graded activity program.12,23,36 In this way, activity engagement
becomes quota-contingent as opposed the pain-contingent
behaviour of habitually overactive individuals.10 Currently, there
are a number of issues surrounding the conceptualisation of
activity pacing, which questions the validity of current self-report
pacing measures.3,27,37 Self-reported pacing measures have
been linked to increased pain, disability, and activity avoidance,
which is in contrast to theory.3,15,35 Some authors have argued
that self-report measures may be more reflective of pain-
contingent behaviour than quota-contingent behaviour as items
from existing measures do not provide a specific reason why, or
context in which, an individual is using a pacing strategy.3,37,38
Other authors have suggested that activity pacing, as a stand-
alone treatment, encourages adaptation to an illness, as opposed
to ameliorating an illness (which is the goal of a combined
operant-based pacing and graded activity program).54 Because
of this, the pacing subscale was not used in this study.
Using the same sample as that used in this study, Andrews
et al.4 recently provided support for the validity of the confronting
subscale of the PARQ as a measure of habitual overactivity by
linking high scores on the confronting subscale tomore variation in
pain and objective physical activity across days over a 5-day
period. In addition, a subgroup of individuals with high scores on
the confronting subscale but low scores on the avoidance
subscale were more likely to have prolonged periods of activity
engagement followed by significant increases in pain observed
more frequently in their data. The internal consistency and validity
of the confronting and avoidance subscales of the PARQwere also
supported based on initial psychometric testing by the developers
where predictable correlations were found between the subscales
and 3 self-report measures of physical activity.35 Internal consis-
tency ratings for confronting and avoidance subscales in this study
were 0.81 (confronting) and 0.81 (avoidance).
2.2.3. Activity diary
Over the 5-day data collection period, participants detailed their
medication intake, including the dose and time at which the
medications were taken, and the activities in which they engaged
throughout the day, in a paper diary. Participants were instructed
to make entries in this diary as often as possible throughout the
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day to ensure its accuracy. Participants also received an audible
prompt 6 times a day, through a palm handheld computer (m100,
Zire and Tungsten series), to fill in the diary. Information from this
diary was used to determine opioid use and the context in which
PRN medication was taken as described below.
2.2.4. Objective physical activity
Participants’ objective physical activity was measured over the
5-day data collection period. These data were used in this study
to provide information on the context of PRN opioid medication
use. The GT3X Actigraph activity monitor was used to measure
daytime physical activity. Participants were required to wear the
activity monitor during waking hours and to remove it only for
showering and swimming over the 5-day data collection period.
The GT3X Actigraph incorporates a tri-axial accelerometer that
collects changes in acceleration 30 times each second across 3
axes (vertical, horizontal, and perpendicular) and translates this
movement into a digital code.1 In this study, activity counts per
minute were recorded for each axis. This equates to the
accumulation of filtered changes in accelerationmeasured during
a 60-second period.1 The vector magnitude per minute
(calculation of the magnitude of the vector that forms when
combining activity counts per minute from all 3 axes) was then
obtained. The vector magnitude per minute values were
converted to z-scores, and the mean z-score value 1 hour before
and after PRNmedication usage was then calculated and used in
analyses. This can be interpreted as the average intensity of
physical activity carried out over the course of an hour, in relation
to the participant’s average physical activity intensity, before and
after PRN medication usage.
Actigraph devices have been shown to be a valid measure of
physical activity, with the output from the device shown to (1)
effectively differentiate between various physical and sedentary
activities and (2) correlate significantly with oxygen consumption
and heart rate, in healthy adults.30,41 A study investigating the
feasibility of actigraphy in home-based settings found that it is
easily used and well tolerated by participants.40 Accelerometer-
based activity monitors have been used to objectively assess
physical activity in a number of chronic pain populations (see
review52), with actigraph devices shown to significantly correlate
with self-reported physical activity in arthritis populations.45
2.2.5. Opioid use
Seven variables were created from the information recorded in
paper diaries and the prescription list provide by participants.
These variables are detailed below.
2.2.5.1. Prescribed opioids
A dichotomous variable was created indicating whether or not the
participant had been prescribed opioids based on their list of
prescribed medications.
2.2.5.2. Prescribed oral morphine-equivalent daily dose
The oMEDD based on the long-acting regular opioid medications
detailed in a participant’s prescription list was calculated. The
Queensland Health State-wide Persistent Pain Health Service
tool for estimating oMEDD50 was used to calculate this variable.
2.2.5.3. Oral morphine-equivalent daily dose taken
The oMEDD taken was based on all opioid medication taken over
the 5-day data collection period as indicated in participants’ diary.
This was calculated using the Queensland Health State-wide
Persistent Pain Health Service tool for estimating oMEDD.50
2.2.5.4. Deviated from prescription schedule
Adichotomous variable was created indicatingwhether or not the
participant had deviated from the prescribing schedule of their
long-acting regular opioid medication, whereby medication was
not taken at the prescribed times.
2.2.5.5. Pro re nata medication taken
A dichotomous variable was created, indicating whether or not
the participant took PRN medication over the 5 days of data
collection. Pro re nata medication included short-acting opioids
that had been prescribed on a PRN basis, any additional long-
acting opioid medication that had been taken in addition to the
prescription dose, and opioid medications administered through
emergency departments.
2.2.5.6. Frequency of pro re nata medication use
The number of times PRN medication was taken over the 5 days
of data collection was recorded.
2.2.5.7. Oral morphine-equivalent daily dose discrepancy
The discrepancy between prescribed oMEDD and oMEDD taken
was calculated by subtracting the prescribed oMEDD value from
oMEDD taken value. Higher values indicated that participants
took a higher oMEDD than their prescribed oMEDD.
2.2.6. Context of pro re nata medication use
To describe the context of PRN medication use, 1 categorical
variable with 7 categories was developed based on the
participants’ objective activity data and details in their paper
diary. The categories are detailed below and are displayed
graphically in ½F1Figure 1.
(1) Took PRNmedication directly before bed: the participant took
PRN medication within 1 hour before they went to bed, as
indicated in their diary.
(2) Took PRN medication directly after waking up: the participant
took PRN medication within 1 hour of waking up in the
morning, as indicated in their diary.
(3) Took PRN medication during a low activity period: the mean
objective activity level in the period 1 hour before and 1 hour after
PRN medication use was less than the participant’s average
activity level over the 5 days (ie, a negative mean z-score value).
(4) Took PRN medication after a high activity period: a high mean
objective activity level (ie, a positive mean z-score value) 1 hour
before PRN medication use was followed by a low mean
objective activity level (ie, a negativemean z-score value) 1 hour
after PRN medication use.
(5) Took PRNmedication before a high activity period: a lowmean
objective activity level (ie, a negativemean z-score value) 1 hour
before PRN medication use was followed by a high mean
objective activity level (ie, a positive mean z-score value) 1 hour
after PRN medication use.
(6) Took PRN medication during a high activity period: both the
mean objective activity level 1 hour before and 1 hour after PRN
medication usewas higher than the participant’s average across
the 5 days of data collection (ie, a positive mean z-score value).
(7) Took PRN medication during a nighttime awakening: the
participant indicated in their diary that they took PRN
medication when they awoke during the night and then went
back to bed.
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2.3. Statistical analysis
The Statistical Package for Social Sciences (SPSS) GradPack
version 18.0 (SPSS Inc, Chicago, IL) was used to analyse the
results of this study. Variables were initially assessed for normality
and outliers. Two variables (prescribed oMEDD and frequency of
PRN medication) were positively skewed. Box-Cox transforma-
tion, a procedure that identifies the most appropriate exponent to
use to transform data into a normal shape, was used to transform
skewed variables. The data were also assessed to identify
missing data patterns. The amount of data missing for each
variable is presented in½T1 Tables 1 and 2. As illustrated in Tables 1
and 2,½T2 missing data were minimal (maximum 5 participants for
any 1 variable) and, on inspection, there was no observable
pattern. As such, missing data resulted in exclusion of that case
from analyses.
The association between self-reported habitual overactivity
and opioid use was examined through a series of regression
models. As overactivity and activity avoidance are thought to be
related,7,43 the effects of habitual overactivity and habitual
avoidance behaviour were considered in the same model. Three
logistic regression models were produced for the 3 categorical
dependent variables (ie, prescribed opioids, deviated from
prescription schedule, and PRN medication taken), and 4 linear
regression models examined the association between habitual
overactivity and continuous dependent variables (ie, prescribed
oMEDD, oMEDD taken, oMEDD discrepancy, and frequency of
PRN medication use). Additive and possible interaction effects of
overactivity and avoidance on opioid use were examined, and
effects of both age and gender were considered with age,
gender, overactivity, avoidance, and the interaction between
overactivity and avoidance which were entered as independent
Figure 1. A graphical representation of 7 categories of PRN medication use context. PRN, pro re nata.
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variables in each model. Deviated from prescription schedule was
also entered as a covariate in the PRN medication taken model to
consider the effect of deviating from an opioid time-based schedule
on PRN medication use. Overactivity and avoidance were first
centred before creating the interaction term. If an interaction term
was not significant, it was then removed from themodel to allow for
the interpretation of main effects. Significant interaction terms were
plotted using ModGraph28 to aid with their interpretation.
To explore the context of PRN medication use, frequencies of
the PRN medication use contexts were obtained. The mean
objective activity z-score recorded 1 hour before PRNmedication
use was then compared with the mean objective activity z-score
recorded 1 hour after PRN medication use, across all PRN
occurrences, using a paired-samples t test.
The final sample size in this study was determined by
pragmatics. Based on previous power calculations using
G*Power,20 the study had adequate power (over 0.80) to detect
medium to large effect sizes at a significance level of 0.05 in the
statistical tests used. A significance level of 0.05 was set for
statistical tests. As recommended by Streiner and Norman,46
a correction was not used to account for multiple analyses
because of the exploratory nature of this study.
3. Results
3.1. Study cohort demographics
Ninety-three patients were invited to participate in the study, with
20 declining because of other commitments. A further 2
participants withdrew from the study before completion because
of personal reasons, resulting in a final sample of 71 participants.
The demographic information for these participants is reported in
Tables 1 and 2. Participants were predominantly female,
married, Australian, and unemployed because of pain. The
average age was 53.39 years with a range of 25 to 73 years. The
majority of participants reported numerous pain sites (M 5 6.99)
with lower back pain being the main complaint (78.9%). Many of
the participants had been experiencing pain for an extended
period of time (M 5 13.22 years).
3.2. The association between individuals’ self-reported
habitual approach to activity engagement and opioid use
Of the 71 study participants, 52 (73%) were prescribed opioids.
Data from the MPC suggest that the sample used in this study is
representative of the cohort of individuals with persistent pain who
present to the MPC, as the same percentage of individuals were
prescribed opioids on presentation to the MPC from 2012 to 2013.
Of the 52participants prescribedopioids, 42 (81%)were prescribed
long-acting regular opioid medications on a time-based schedule.
Twenty-five of these 42 participants (60%) deviated from their time-
based schedule over the 5 days of data collection, whereby they did
not take their opioid medication at the time prescribed.
Twenty-one of the 52 participants (40%) prescribed opioids
took PRN medication during the 5 days of data collection. Of the
21 participants who took PRN opioid medication, 3 (14%) did not
take any additional pain medication over the 5 days, 13 (62%)
took a time-based regular opioid prescription, and 5 (24%) took
a time-based nonopioid pain prescription (eg, Gabapentine).
Over the 5 days, of the 52 participants who were prescribed
opioids, 20 (38%) took the same medication dose as prescribed,
6 (12%) took a lower dose than prescribed, and 20 (38%) took
a larger opioid dose than prescribed.
Table 1
Descriptive information on categorical demographic and
experimental variables, N 5 71.
Variable Value n %
Gender Male 25 35.2
Female 46 64.8
Pain location (incidence) Head/Face pain 13 18.3
Upper limb pain 39 54.9
Lower back pain 56 78.9
Abdomen pain 20 28.2
Thigh pain 28 39.4
Lower limb pain 44 62.0
Neck pain 31 43.7
Upper back pain 28 39.4
Chest pain 16 22.5
Buttock pain 25 35.2
Knee pain 35 49.3
Total body pain 12 16.9
Marital status Single 8 11.3
Married 36 50.7
Separated 2 2.8
Divorced 12 16.9
Widowed 5 7.0
De facto or in a stable
relationship
8 11.3
Level of education Primary school 6 8.5
Junior high school certificate 12 16.9
Senior high school certificate 18 25.4
Tertiary nonuniversity 25 35.2
Tertiary university 10 14.1
Employment status Employment full-time 2 2.8
Employed part-time 8 11.3
Retired 19 26.8
Home duties 5 7.0
Unemployed due to pain 36 50.7
Unemployed due to other
reasons
1 1.4
Prescribed opioids Yes 52 73.2
No 19 26.8
PRN medication taken* Yes 21 40.4
No 26 50
Missing 5 9.6
Deviated from prescription
schedule†
Yes 25 59.5
No 14 33.3
Missing 3 7.1
* From the data of the 52 participants who were prescribed opioids.
† From the data of the 42 participants who were prescribed long-acting regular opioids on a time-based
schedule.
PRN, pro re nata (“as needed”).
Table 2
Descriptive information on continuous demographic and
experimental variables, N 5 68.
Variable n Mean SD Minimum Maximum
Age, y 71 53.39 11.48 25 73
No. of pain sites 71 6.99 4.55 1 15
Pain duration, y 68 13.22 12.00 0.58 52
PARQ confronting 68 3.58 0.84 0.86 4.86
PARQ avoidance 69 3.04 0.96 0.63 5.00
Prescribed oMEDD* 52 53.59 70.92 0 300
oMEDD taken* 47 55.04 71.30 0.78 300
oMEDD discrepancy* 47 1.90 7.78 225.50 27.12
Frequency of PRN medication use* 47 2.04 3.24 0 13
* From the data of the 52 participants who were prescribed opioids.
oMEDD, oral morphine daily dose equivalent; PARQ, Pain and Activity Relations Questionnaire; PRN, Pro re
nata (“as needed”).
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Opioid prescription was significantly associated with habitual
overactivity, with odds of being prescribed opioids increasing by
2.34 for each unit increase in overactivity (Wald (1) 5 5.80, P 5
0.02). There was no association between habitual activity
avoidance and opioid prescription (odds ratio 5 0.91, Wald
(1) 5 0.09, P 5 0.78). The 52 participants who were prescribed
opioids had significantly higher levels of overactivity (M 5 3.73,
SD5 0.72) and slightly lower levels of avoidance (M5 2.98, SD5
0.96), on average, when compared with the whole sample (M 5
3.58, SD 5 0.84 and M 5 3.04, SD 5 0.96 respectively). The
interaction between avoidance and overactivity significantly
predicted the oMEDD based on the prescription list of these 52
participants (b52.39, t(42)522.55,P5 0.01). As shown in the
graphical representation of this interaction (½F2 Fig. 2), there was an
association between avoidance and prescribed oMEDD; how-
ever, this was dependent on the level of overactivity. Higher levels
of avoidance were associated with higher prescribed oMEDDs at
low levels of overactivity, with a combination of low levels of
overactivity and high avoidance resulting in a higher prescribed
oMEDD compared with the prescribed oMEDD of participants
reporting low levels of overactivity and avoidance. However, the
association between avoidance and prescribed oMEDD weak-
ened with increasing levels of overactivity.
None of the experimental variables predicted whether or not an
individual deviated from the time-based prescription schedule for
their long-acting regular opioid medication. Habitual overactivity
was a significant predictor of PRNmedication use after controlling
for age, gender, and deviation from prescription schedule. The
odds of taking PRN medication increased by 6.62 for each unit
increase in overactivity (Wald (1) 5 4.56, P 5 0.03). The
participants’ level of habitual activity avoidance was not
associated with taking PRN medication (odds ratio5 1.32,Wald
(1) 5 0.82, P 5 0.37). The interaction between avoidance and
overactivity significantly predicted the oMEDD based on all opioid
medications taken over the 5-day data collection period as
recorded in the diaries of the 52 participants whowere prescribed
opioids (b 5 20.45, t(38) 5 23.01, P 5 0.01).½F3 Figure 3,
displaying the graphical representation of this interaction, is
similar to Figure 2, indicating that there is a positive association
between activity avoidance and the oMEDD taken at low levels of
overactivity; however, the relationship between habitual avoid-
ance and oMEDD taken weakens with increasing levels of
habitual overactivity. The discrepancy between prescribed
oMEDD and oMEDD taken was significantly associated with
habitual overactivity (b 5 0.31, t(39) 5 2.02, P 5 0.05), with
individuals reporting higher levels of overactivity taking a higher
oMEDD than their prescribed oMEDD over the 5 days of data
collection. Higher levels of habitual overactivity were also
associated with more frequent use of PRN medication over the
5 days of data collection (b 5 0.39, t(39) 5 2.66, P 5 0.01).
Habitual activity avoidance was not associated with oMEDD
discrepancy (b 5 0.08, t(39) 5 0.51, P 5 0.61) or frequency of
PRNmedication use (b5 0.11, t(39)5 0.72, P5 0.48). All results
relating to regression analyses are presented in ½T3Table 3.
3.3. The context of pro re nata medication use
There were 96 occurrences of PRNmedication usage across the
21 participants who took PRNmedication. The frequency of PRN
medication use ranged from 1 to 13 for these 21 participants. The
context of 10 of these 96 occurrences was not identified either
because (1) the time of PRN medication use was not specified or
(2) objective activity data were missing on the day when the PRN
medication use occurred. Of the remaining 86 occurrences, the
frequency for each PRN medication use context is displayed in
Table 4. As illustrated in ½T4Table 4, there was no predominant
context in which PRN medication was taken and a paired-
samples t test revealed that overall there were no significant
differences in objective activity levels 1 hour before (M 5 0.04,
SD 5 0.37) and after (M 5 20.04, SD 5 0.37) PRN medication
use (t 5 1.28, P 5 0.21) across all occurrences.
4. Discussion
The aim of this study was to quantitatively analyse the association
between opioid use and habitual overactivity using a 5-day
observational study design. Results revealed that individuals who
reported higher levels of habitual overactivity were more likely to
have been prescribed opioids at the time of data collection. In
accordance with hypotheses, higher levels of self-reported
habitual overactivity were also associated with increased odds
of taking PRN medication, more frequent PRN medication use,
and taking a higher oMEDD than prescribed over the 5 days of
data collection.
There are a number of possible explanations for the observed
association between habitual overactivity and the likelihood of
being prescribed opioids. One explanation is that opioid use
Figure 3. Avoidance is associated with oMEDD taken at low levels of
overactivity. oMEDD, oral morphine-equivalent daily dose.
Figure 2. Avoidance is associated with prescribed oMEDD at low levels of
overactivity. oMEDD, oral morphine-equivalent daily dose.
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could contribute to the development of habitual overactive
behaviour. Previous investigations have suggested that physi-
cians are more likely to prescribe opioids to patients who report
more difficulties participating in functional activities and dem-
onstrate higher levels of behavioural manifestations of pain,
distress, and suffering on presentation.17,51 It is possible that
individuals who are less active secondary to their pain condition
(and present as being more physically disabled) may be more
likely to become habitually overactive after opioid prescription
because of the short-term beneficial effects of the medication
(such as improvements inmood and function33,55). Alternatively,
medical professionals may bemore inclined to prescribe opioids
to individuals who are habitually overactive as these individuals
may present as being hardworking but struggling to maintain
their desired level of function. Individuals who are habitually
overactive identify with being hardworking and successful,7 but
high levels of overactivity have been quantitatively linked tomore
self-reported physical disability, perceived difficulties partici-
pating in certain daily activities, and poorer psychological
functioning.3,5
Asmany of the participants in this study had been experiencing
pain for an extended period of time, the observed association
may be more reflective of habitually overactive individuals being
less likely to cease opioid therapy after its initiation. Qualitative
findings by Andrews et al.7 provide support for this idea as some
habitually overactive participants in their study reported reliance
on opioid medication to function effectively and inability to reduce
opioid medication usage despite receiving encouragement, and
guidance on how to do so, during a multidisciplinary pain
management program. A study by Weiss et al.53 found that
a group of individuals with chronic pain who were dependent on
prescription opioids were more likely to rate coping with physical
pain as an important reason for their continued opioid use. The
severe pain exacerbations, caused by overactivity behaviour,
may make it more difficult for habitually overactive individuals to
cease opioid therapy. Social desirability responding could also
explain the relationship between self-reported overactivity and
opioid prescription, whereby individuals report being overactive in
an attempt to continue to be prescribed or to obtain more opioid
medication. The reason for the association between overactivity
and the likelihood of being prescribed opioid medication does
warrant further investigation.
The observed hypothesised associations between overactivity
and PRN opioid use complement Andrews et al.’7 qualitative
findings. A large proportion of participants who took PRN
medication also took a time-based long-acting opioid pre-
scription over the 5 days, and deviation from this time-based
schedule did not predict PRN use. Additionally, 3 of the 21
participants who took PRN opioid medication did not take any
other pain medication over the 5 days of data collection. The
efficacy of using short-acting PRN medication in this way for the
treatment of chronic noncancer pain is questionable. A review of
the impact of PRN opioid medication, used for breakthrough
pain, found that PRN short-acting opioids provide no additional
benefit in terms of analgesic efficacy when added to long-acting
opioid formulations.19 Furthermore, a review by Rauck44 con-
cluded that, when compared with short-acting opioids, long-
acting opioid formulations are associated with more consistent
pain relief, greater improvements in function, enhanced quality of
life, and better sleep.
In this study, there was no predominant context in which PRN
medication was taken in relation to an individual’s activity level.
Pro re nata medication usage that was followed by a period of low
activity in relation to the person’s average was the most common
context (46% of PRN medication usage). This suggests that it is
common for individuals to take PRN medication either directly
before or during rest periods (which are likely to occur to manage
pain exacerbations). However, participants also took PRN
medication before a period of high activity (25% of PRN
medication usage), and either directly before going to bed or on
awakening during the night (24% of PRN medication usage). Pro
re nata medication usage that is followed by a period of high
activity may indicate that individuals intentionally use PRN
medication to assist them to engage in a certain activity (that they
Table 3
Regression analyses examining additive and possible interaction effects of continuousmeasures of overactivity and avoidance
on opioid use.
Independent Variables Dependent variables
Prescribed
opioids
Deviated from
prescription
schedule
PRN medication
taken
Prescribed
oMEDD
oMEDD taken oMEDD
discrepancy
Frequency of
PRNmedication
use
OR P OR P OR P b P b P b P b P
Gender 0.60 0.40 1.28 0.75 0.29 0.37 20.26 0.06 20.25 0.07 20.02 0.92 0.26 0.07
Age 0.99 0.62 1.00 0.99 0.95 0.12 20.01 0.99 0.04 0.80 0.04 0.82 20.08 0.58
Overactivity 2.34 0.02 0.46 0.20 6.62 0.03 20.19 0.19 20.17 0.23 0.32 0.05 0.39 0.01
Avoidance 0.91 0.77 0.89 0.78 1.58 0.37 0.25 0.11 0.42 0.01 0.08 0.61 0.11 0.48
Overactivity 3 avoidance — — — — — — 20.39 0.01 20.45 0.01 — — — —
Deviated from prescription schedule — — — — 1.49 0.66 — — — — — — — —
Summary statistics
x2/F x2 5 7.07 x2 5 2.06 x2 5 10.03 F 5 2.58 F 5 3.74 F 5 1.05 F 5 2.69
P 0.13 0.73 0.07 0.04 0.01 0.40 0.05
R2 0.15 0.08 0.34 0.24 0.33 0.10 0.22
b, standardised beta value; OR, odds ratio; oMEDD, oral morphine daily dose equivalent; PRN, pro re nata (“as needed”).
Table 4
Frequency of each of the PRN contexts (number of times PRN
medication was taken across participants 5 86).
PRN context Frequency Percentage
Took directly before bed 10 11.6
Took directly after waking 4 4.7
Took in the middle of a low activity period 25 29.1
Took after a high activity period 15 17.4
Took before a high activity period 9 10.5
Took in the middle of a high activity period 12 14.0
Took during the night 11 12.8
PRN, pro re nata (“as needed”).
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may perceive as being pain-provoking) and/or the effects of opioid
medication cause the individual to engage in excessive amounts of
activity. Pro re nata medication usage directly before going to bed
or on awakening during the night suggests individuals may use
PRN medication to manage sleep disturbance.
These results are in line with findings from Andrews et al.’
qualitative investigation,7 where participants who were habitually
overactive reported both taking extra opioid medication to cope
with pain exacerbations and engaging in excessive amounts of
activity after taking opioid medication due to the benefits/effects
of the medication. Although participants in the Andrews et al.
article7 did not report taking PRN medication to cope with sleep
disturbance, overactivity behaviour has been linked to poor sleep
quality in 2 quantitative investigations.5,6 When combined with
previous investigations, the results of this study suggest that there
is an association between overactivity behaviour and PRN use.
However, there seem to be multiple reasons why overactive
individuals take PRN medication.
The results of this study should be interpreted cautiously. The
construct of overactivity has mainly been derived from patient
self-report/clinical observation (eg,25,43), and the empirical
evidence supporting the validity of the construct is preliminary.4
It is also unclear what information participants were given by their
prescribing physician about the purpose of opioid and PRN
medication. The number of statistical tests performed increases
the chances of making a type I error and the external validity of
results was limited by the use of a relatively small convenience
sample, and “a generalised pain distribution in body parts
associated with gross movement” as an inclusion criterion.
Finally, as a proportion of participants were not prescribed
opioids, this resulted in a reduction in power in some analyses.
Despite the limitations discussed, the study results offer the
first quantitative link between overactivity behaviour and opioid
use and raise a number of important clinical questions. There is
growing evidence that habitual overactivity behaviour negatively
impacts on functional improvement, participation, and results in
increased pain.3–5,7 Opioid medication seems to reinforce
overactivity behaviour, whereby individuals either intentionally
use PRNmedication to assist with engagement in pain-provoking
activity or the effects of opioid medication cause the individual to
engage in excessive amounts of activity with consequent cycles
of prolonged rest. This raises the question of whether opioids are
harmful and impair functional restoration for this patient subgroup
and casts concerns around the prescription of “as needed”
medication for these individuals. The results of this study also
highlight that a number of patients take more opioid medication
than prescribed. More careful opioid monitoring may be required
in patients who are habitually overactive, along with careful
consideration about the functional benefits vs disadvantages of
prescribing PRN medication to these individuals.
Pain services are rarely in a position to prevent the pre-
scription of opioids, as individuals tend to be taking opioid
medication before attending Pain Clinics. The associations
found between overactivity and opioid use, in conjunction with
the qualitative findings by Andrews et al.7 do, however support
the idea that habitual overactivity behaviour may play a role
in the development of reliance on opioid medication and raise
the possibility that treatments that target overactivity behaviour
(such as activity-pacing education and activity scheduling) may
assist in rationalising opioid use after long-term opioid therapy. It
is recommended that opioid use be considered as a primary
outcome in future studies investigating the effectiveness of
treatments aimed at altering habitual overactivity behaviour to
further explore this notion.
Investigating the associations observed in this study using
longitudinal research designs from the point of prescription in
subacute samples would also be valuable. Although the effects of
age and gender were considered, it may be beneficial in future
studies to control for additional factors known to be associated
with opioid use (such as catastrophizing, a history of substance
abuse or mental health disorder24,34,47) and to examine the effect
of real-time mood and cognitions on PRN use. In addition, the
examination of the association between habitual overactivity
behaviour and opioid abuse/misuse assessments such as the
Screener andOpioid Assessment for Patients with Pain–Revised14
and the Current Opioid Misuse Measure13 may provide further
insight into the relationship between overactivity and opioid use.
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Chapter 10: Paper 8 
 
Andrews, N., Meredith, P., Strong, J., & Donohue, G. (2014). Adult attachment and approaches to 
activity engagement in chronic pain. Pain Research & Management, 19, 317-327.  
 
The objective of the following study was to build on existing empirical investigations and provide 
further insight into how overactivity develops in the context of persistent pain. An attachment 
theory framework was applied to examine the notion some individuals are inherently more likely 
develop maladaptive approaches to activity (i.e. overactivity and/or avoidance) in response to pain. 
The sample reported on in this paper is a subset of the cross-sectional sample. This is a different 
subset to the subset that was examined in paper 4. 
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Two nonoptimal approaches to activity adopted by individuals experiencing persistent pain are described in the chronic pain 
literature: overactivity and activity avoidance. The first refers to 
engagement in excessive amounts of activity that results in signifi-
cant increases in pain and periods during which the individual is 
unable to function. The second describes a subgroup of patients who 
reduce their engagement in physical or other daily activities as a 
means to minimize pain escalation (1,2). It is accepted clinically that 
overactivity or activity avoidance behaviour adversely affect an indi-
vidual’s daily functioning. Activity pacing, a treatment strategy used 
to alter overactivity and avoidance behaviour, is considered to be an 
essential element of pain management programs and is one of the 
most widely endorsed pain management strategies (3,4). In addition, 
results of a systematic review suggest that higher levels of self-
reported activity avoidance or overactivity are associated with 
increased pain, poorer psychological functioning and more physical 
disability (5). As such, both activity avoidance and overactivity may 
be conceptualized as ‘maladaptive approaches’ to activity engage-
ment for individuals in pain. 
Factors that contribute to the development of such maladaptive 
approaches have been a topic of speculation and inquiry. 
Catastrophizing thoughts about pain have long been considered to 
lead to avoidance of activity (6), with several authors linking catastro-
phizing to self-reported activity avoidance in clinical samples (7-11). 
In contrast, suppressing thoughts about pain has recently been theor-
ized to contribute to overactivity (12), and evidence supporting this 
link is mounting (13,14). It has been suggested that overactivity is 
inherent to a person’s personality (15,16), with these individuals 
engaging in high levels of work and productive tasks before the 
development of chronic pain (16). Overactivity is also believed to 
contribute to the development of avoidance behaviour. A combina-
tion of overactivity and activity avoidance manifesting in the same 
individual with chronic pain has been documented by clinicians 
(1,17). These observations suggest that some individuals who initially 
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BACKgROuND: The way in which individuals with chronic pain 
habitually approach activity engagement has been shown to impact daily 
functioning, with both avoidance of one’s daily activities and overactiv-
ity (activity engagement that significantly exacerbates pain) associated 
with more pain, higher levels of physical disability and poorer psycho-
logical functioning.  
OBjECTIVE: To provide insight into the development of maladaptive 
habitual approaches to activity engagement in chronic pain by applying an 
attachment theory framework. 
METHODS: A sample of 164 adults with chronic pain completed self-
report measures of attachment, approach to activity and pain cognitions. 
Mediation analyses were undertaken to examine the direct association 
between attachment variables and maladaptive approaches to activity, and 
to test for the mediating role of pain cognitions (catastrophizing and 
thought suppression).  
RESulTS: Results demonstrated that higher levels of secure attachment 
were associated with lower levels of activity avoidance, which was fully 
mediated by lower levels of pain catastrophizing; higher levels of preoccu-
pied or fearful attachment were directly associated with higher levels 
overactivity; higher levels of preoccupied attachment were associated with 
higher levels of activity avoidance, which was partially mediated by higher 
levels of pain catastrophizing; and higher levels of fearful attachment were 
indirectly associated with higher levels of activity avoidance through 
higher levels of catastrophizing. 
CONCluSIONS: These results provide preliminary support for the sug-
gestion that insecure attachment may be a source of vulnerability to the 
development of disabling activity patterns in chronic pain.
Key Words: Activity avoidance; Adult attachment; Catastrophizing; Chronic 
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l’attachement des adultes et leur attitude envers 
l’activité physique en cas de douleur chronique
HISTORIQuE : L’attitude habituelle des personnes souffrant de douleur 
chronique envers l’activité physique influe sur leur fonctionnement quoti-
dien. L’évitement des activités quotidiennes et l’activité excessive (qui 
exacerbent considérablement la douleur) s’associent parfois tous deux à 
plus de douleur, à un taux plus élevé d’invalidité physique et à un fonc-
tionnement psychologique plus négatif. 
OBjECTIF : Donner un aperçu de l’acquisition d’une attitude mésadaptée 
envers l’activité en cas de douleur chronique, selon la théorie de 
l’attachement. 
MÉTHODOlOgIE : Un échantillon de 164 adultes atteints de douleur 
chronique ont transmis leurs mesures autodéclarées d’attachement, 
d’attitude envers l’activité et de cognitions de la douleur. Des analyses de 
médiation ont été entreprises pour examiner l’association directe entre les 
variables liées à l’attachement et les attitudes mésadaptées envers l’activité, 
ainsi que pour vérifier le rôle médiateur des cognitions de la douleur (cata-
strophisation et suppression de la pensée). 
RÉSulTATS : Les résultats ont démontré que des taux plus élevés 
d’attachement solide s’associent à un taux plus faible d’évitement de 
l’activité, entièrement médiés par des taux plus faibles de catastrophisa-
tion de la douleur. Des taux plus élevés d’attachement de type préoccupé 
ou craintif s’associent directement à des taux plus élevés de suractivité, 
tandis que des taux plus élevés d’attachement de type préoccupé 
s’associent à des taux plus élevés d’évitement de l’activité, médiés partiel-
lement par des taux plus élevés de catastrophisation de la douleur. Enfin, 
des taux plus élevés d’attachement de type craintif s’associaient indirecte-
ment à des taux plus élevés d’évitement de l’activité, en raison de taux 
plus élevés de catastrophisation. 
CONCluSIONS : À première vue, ces résultats appuient la suggestion 
selon laquelle un attachement fragile peut favoriser l’acquisition de profils 
d’activité invalidants en cas de douleur chronique.
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engage in overactivity begin to avoid certain pain-provoking activities 
as pain exacerbations secondary to overactivity become more severe 
and prolonged over time. 
The objective of the present study was to provide further insight 
into the development of maladaptive approaches to activity engage-
ment in chronic pain. In doing so, an attachment theory framework 
(18-20) was applied to examine the notion that some individuals are 
inherently more likely to develop maladaptive approaches to activity. 
In addition, previous empirical investigations (studies that link catas-
trophizing to activity avoidance and thought suppression to overactiv-
ity) are extended by defining and investigating the role of cognitions 
in the development of overactivity and activity avoidance behaviour.
Adult attachment and working models
Derived from the disciplines of ethology and evolution, Bowlby’s 
attachment theory (18-20) and its application have offered fundamen-
tal insights into the development of various emotional, cognitive, 
motivational and behavioural tendencies that constitute personality 
(21). Bowlby believed that, during early interactions in infancy, chil-
dren develop internal mental representations about the self, signifi-
cant others and the larger social world. These representations 
influence attachment behaviour (efforts to achieve physical or psycho-
logical closeness with attachment figures), guiding cognition, affect 
and behaviour in future interactions. Bowlby termed these representa-
tions ‘internal working models’ of attachment and maintained that 
fairly consistent patterns of caregiving throughout childhood and 
adolescence serve to structure, strengthen and solidify working mod-
els, rendering them resistant to change. Longitudinal studies have 
shown that working models can remain relatively stable across the 
lifespan (22-24). Thus, once formed, working models can become core 
features of personality that continue to shape social perception and 
behaviour in close relationships into adulthood (25). 
In adults, working models of attachment can be assessed using self-
report measures. Using these measures, attachment orientations have 
been consistently shown to have two underlying dimensions: discom-
fort with closeness (avoidant attachment) and relationship anxiety 
(anxious attachment) (26-28). Three insecure attachment styles can 
be defined using these two dimensions: dismissing (high avoidance, 
low anxiety), preoccupied (high anxiety, low avoidance), and fearful 
(high avoidance and high anxiety) (26). Secure attachment denotes 
individuals low in both attachment anxiety and avoidance (26).
Following the integration of a large volume of research, Mikulincer 
and Shaver (21) proposed a control systems model to characterize the 
activation and operation of the attachment system in adulthood. In 
accordance with this model, the attachment system is activated by the 
presence of an actual threat or the perception that unfolding events will 
impact negatively on an individual’s well-being, adjustment or survival. 
Securely attached individuals hold internalized representations of avail-
able, comforting attachment figures resulting in a sense of felt security, 
proximity seeking and constructive coping when a threat is encoun-
tered. In contrast, insecurely attached individuals tend to either deacti-
vate or hyperactivate the attachment system in an attempt to cope with 
threats. Preoccupied attachment is associated with hyperactivation 
strategies, which consist of overdependence on others for comfort; 
attempts to minimize cognitive, emotional and physical distance from 
others; and excessive demands for attention and care (21,29). 
Deactivation strategies, characterized by denial of attachment needs, 
avoidance of emotional states that may trigger the attachment system 
and compulsive self-reliance, are associated with dismissing attachment 
(21,29). Fearful attachment represents a combination of distrust in 
other’s responsiveness and negative self-perceptions. This is believed to 
result in coping similar to that of dismissing attachment in which indi-
viduals avoid close relationships and distance themselves from others 
due to a heightened fear of rejection (21,25). However, unlike dismiss-
ing attachment, these individuals experience ongoing anxiety and a 
desire for love and support, which may result in a haphazard, chaotic 
utilization of both hyperactivating and deactivating strategies (21,30). 
Attachment and engagement in work and productive tasks
While there is currently no evidence of associations between attach-
ment working models and activity engagement following any disease 
pathogenesis, let alone chronic pain, van Houdenhove (16) suggested 
that individuals with chronic pain who engage in overactivity have a 
history of high levels of work and productive task engagement before 
the development of their chronic pain. In the 1990s, Hazan and 
Shaver (31) proposed that attachment orientations in adulthood may 
be related to work and productive task engagement. They theorized 
that avoidantly attached adults (dismissing and fearful individuals) use 
work as a means of avoiding uncomfortable interactions with others 
and anxiety associated with unmet attachment needs. Because work 
serves to reduce anxiety, they proposed that these individuals are 
reluctant to stop working and take vacations. In contrast, anxiously 
attached adults (preoccupied and fearful individuals) were believed to 
use work as a means to attract attention and approval from others. As 
a result, it was predicted that these individuals may have a tendency to 
become overly obligated at work. 
Consistent with these expectations, empirical evidence has pro-
vided support for links between avoidant attachment and prioritizing 
work over relationships; acknowledging that work interferes with 
relationships and social activities; being dissatisfied with work hours; 
being less likely to take pleasurable holidays; and feeling nervous when 
not working (31,32). In addition, higher levels of fearful and preoccu-
pied attachment have been associated with higher levels of over-
commitment to work (33). Both anxious and avoidant attachment 
have consistently been linked to maladaptive perfectionism (34-37); 
Pines (38) found that individuals with higher levels of burnout also 
reported higher levels of attachment avoidance or anxiety. Taken 
together, these results suggest that individuals with an insecure attach-
ment pattern may be more likely than securely attached individuals to 
engage in high levels of work and productive tasks before the onset of 
a disease. 
Attachment and maladaptive responses to chronic pain
Attachment-based theoretical perspectives of pain began to emerge in 
the 1980s and early 1990s. Theorists contended that the pain experi-
ence is a form of threat that activates the attachment system. This 
leads to a cascade of behaviours that place insecurely attached individ-
uals at greater risk for developing chronic pain and of being less able to 
cope with chronic pain once it is established (39-41). Empirical inves-
tigation of these assertions followed. 
Insecure attachment patterns have been found to be more prom-
inent in chronic pain samples (42,43) compared with samples taken 
from the wider community (42,44,45). Attachment insecurity has 
also been associated with indicators of poorer functioning in chronic 
pain samples such as higher levels of disability (42,46,47), poorer 
mental health (48,49) and higher opioid use (48). In addition, num-
erous studies have explored links between attachment and differen-
ces in coping with pain including pain appraisals, support seeking 
and affect regulation, with results supporting Mikulincer and 
Shaver’s (21) control systems model (reviewed in Meredith et al 
[50]). Insecure attachment has not been linked directly to either 
avoidance of activity or overactivity. However, attachment has been 
linked with the cognitive processes considered to contribute to the 
development of these approaches. Both preoccupied and fearful 
attachment have been associated with higher levels of pain catastro-
phizing (51-53) while secure attachment has been linked to lower 
levels of pain catastrophizing (43,52). In addition, dismissing attach-
ment has been linked to thought suppression and masking pain from 
others (54). The associations observed in previous studies between 
cognitions and both attachment and approach to activity engage-
ment raise the possibility that a relationship between attachment 
and approach to activity engagement exists, and that cognitions may 
mediate this relationship. That is, attachment may influence cogni-
tions which, in turn, affects approach to activity engagement in 
chronic pain.
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The present study
Both avoidance of one’s daily activities and engagement in over-
activity have been associated with indicators of poorer functioning 
in chronic pain including increased pain, poorer mental health and 
more physical disability (5). Developing a better understanding of 
how avoidance and overactivity behaviour develops would lead to 
improvements in treatment options aimed at preventing and altering 
these behaviours. Collectively, the current evidence suggests that 
insecure attachment may be associated with the development of 
overactivity and activity avoidance in chronic pain. Thus, the aims 
of the present exploratory study were: to establish links between 
adult attachment and habitual approaches to activity engagement in 
a chronic pain sample, and to investigate the mediating role of catas-
trophizing and thought suppression. Because all constructs under 
investigation have been associated with pain and disability 
(5,13,50,55), disability and pain intensity were controlled for in 
these investigations. 
Tentative hypotheses were formulated based on aforementioned 
information:
Hypothesis 1: Higher levels of secure attachment will be associated 
with lower levels of catastrophizing and activity avoidance. The rela-
tionship between secure attachment and activity avoidance will be 
mediated by catastrophizing. 
Hypothesis 2: Higher levels of preoccupied attachment will be associ-
ated with higher levels of catastrophizing, activity avoidance and 
overactivity. The relationship between preoccupied attachment and 
activity avoidance will be mediated by catastrophizing.
Hypothesis 3: Higher levels of dismissing attachment will be associ-
ated with higher levels of thought suppression and overactivity. The 
relationship between dismissing attachment and overactivity will be 
mediated by thought suppression.
Hypothesis 4: Higher levels of fearful attachment will be associated 
with higher levels of catastrophizing, activity avoidance and over-
activity. The relationship between preoccupied attachment and activ-
ity avoidance will be mediated by catastrophizing.
METHODS
Participants 
A total of 171 adults receiving treatment at a multidisciplinary pain 
centre in a major metropolitan tertiary hospital in Australia were 
invited to participate in the study. Seven patients declined the invita-
tion, resulting in a total of 164 (96%) participants. Participants were 
all experiencing chronic non-cancer-related pain (>3 months dur-
ation) and were ≥18 years of age. Demographic details of the sample 
are presented in Tables 1 and 2. Participants were mostly married, 
unemployed due to pain and reported multiple pain sites. Lower back 
pain was the most common pain complaint (73.2%). Participants had 
a mean (± SD) age of 52.3±12 years and a mean duration of pain of 
11.9±10.8 years. Of the 164 participants, 126 reported a strong prefer-
ence for one attachment style. Responses taken from these 126 partici-
pants indicated that a dismissing attachment style was the most 
common preference (38.9%), followed by secure (34.9%), and then 
fearful (17.5%) and preoccupied (17.5%). Data from all 164 partici-
pants were used in analyses.
Protocol
The Royal Brisbane and Women’s Hospital’s Human Research Ethic 
Committee (Number: HREC/09/QRBW/365) (Brisbane, Australia) and 
The University of Queensland’s Behavioral and Social Sciences Ethical 
Review Committee (Number: 2010000501) (Brisbane, Australia) 
approved the protocol for the present study. Patients were invited to 
participate in the study during a hospital appointment. Participants were 
provided with an information sheet and were required to provide writ-
ten informed consent. Participants completed a set of written question-
naires investigating attachment style, pain cognitions, approach to 
activity engagement, disability, pain intensity and demographic data. 
Participation was voluntary and no incentive was provided. 
Measures
Demographic data: Participants’ age, sex, level of education, employ-
ment status, and pain location and duration were recorded.
The Relationship Questionnaire: Because conceptualizing attach-
ment as a prototypical construct is generally preferred in the clinical 
setting (29,56), a prototypical measure of attachment was chosen 
for the present study in preference to a dimensional measure. The 
Relationship Questionnaire (26) provides a self-report measure of 
adult attachment relating to close peer relationships. The measure 
contains four statements reflecting the four prototypical attachment 
styles described in Bartholomew and Horowitz’s (26) four-category 
model (secure, dismissing, preoccupied and fearful). Participants are 
asked to select the paragraph that best represents their attachment 
style. In addition, they rate their resemblance to each attachment 
style on a scale of 1 to 7 (1= ‘not at all like me’, to 7 = ‘very much like 
me’), thereby allowing for both a continuous and categorical measure 
TABLE 1
Descriptive data of categorical demographic variables 
(n=164)
Variable n (%)
Sex
   Female 86 (52.44)
   Male 78 (47.56)
Relationship status
   Single 26 (15.85)
   Defacto or in a stable relationship 17 (10.37)
   Married 81 (49.39)
   Separated 11 (6.71)
   Divorced 23 (14.02)
   Widowed 6 (3.66)
Education level
   Primary school 12 (7.32)
   Junior high school certificate 56 (34.15)
   Senior high school certificate 33 (20.12)
   Tertiary university 41 (25.00)
   Tertiary nonuniversity 22 (13.41)
Employment
   Employed full-time 12 (7.32)
   Employed part-time 12 (7.32)
   Home duties 12 (7.32)
   Retired 36 (21.95)
   Unemployed due to pain 86 (52.44)
   Unemployed due to other reasons 6 (3.66)
Pain location
   Head and face 27 (16.46)
   Shoulder/upper limb 73 (44.51)
   Lower back 120 (73.17)
   Abdomen/groin 39 (23.78)
   Thigh 52 (31.71)
   Calf/ankle/feet 73 (44.51)
   Neck 62 (37.80)
   Upper back 42 (25.61)
   Chest 23 (14.02)
   Buttocks 42 (25.61)
   Knees 51 (31.10)
   Total body pain 6 (3.66)
Relationship Questionnaire – Attachment
   Secure 44 (34.92)
   Fearful 22 (17.46)
   Preoccupied 11 (8.73)
   Dismissing 49 (38.89)
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of the four attachment styles. Only the continuous measure was used 
in the analyses of the present study because research has shown that 
individual differences in attachment are quantitatively distributed 
and that the categorization of attachment results in a reduction of 
statistical power (57). As suggested by Bartholomew (58), participants 
completed the forced-choice paragraph to minimize order effects 
when ranking each prototype and the categorical measure was used 
to describe the sample. The Relationship Questionnaire is a measure 
frequently used to assess adult attachment style, and has adequate reli-
ability and validity (59-61).
The Pain and Activity Relations Questionnaire: The Pain and 
Activity Relations Questionnaire (PARQ) (62) includes 21 items 
divided into three subscales: avoidance, confrontation and pacing. 
The confronting subscale provides a measure of overactivity while the 
avoidance subscale provides a measure of avoidance of activity. 
Participants rate the frequency with which they engage in certain 
behaviours on a six-point Likert scale (0 = never, to 5 = always). The 
internal consistency and validity of the confronting and avoidance 
subscales of the questionnaire is adequate, based on initial psycho-
metric testing by the authors (62). The authors established validity 
through a factor analysis and examining the correlations between the 
scales and measures of physical activity (ie, avoidance subscale of the 
Pain Anxiety Symptoms Scale [9], patients’ estimated average daily 
uptime, and physical disability composite score from the Sickness 
Impact Profile [63]). The avoidance subscale was negatively associated 
with uptime and positively associated with physical disability and the 
avoidance subscale of the Pain Anxiety Symptoms Scale. The con-
fronting subscale was not significantly associated with the measures of 
physical activity. The pacing subscale was not used in the current study 
due to confusion in the literature regarding whether self-report meas-
ures of pacing reflect quota-contingent pacing, as taught in chronic 
pain programs, or pain-contingent pacing, which may be maladaptive 
(5,64). Validity testing by the PARQ authors showed that the pacing 
subscale was positively correlated with avoidance (r=0.51) and 
physical disability (r=0.23), which is in contrast to theory. Sample 
items of the scales used include: ‘I avoid activities that cause pain’ 
(avoidance), and ‘I spend too much time on some activities and 
experience increased pain later’ (confronting). Internal consistency 
ratings for these scales in the current study were 0.77 (confronting) 
and 0.82 (avoidance). 
The Pain Catastrophizing Scale: The Pain Catastrophizing Scale (65) 
consists of 13 items. Participants are asked to reflect on their past painful 
experiences and indicate the degree to which they exhibit each feeling 
or thought process presented. The measure consists of three subscales: 
rumination (eg, ‘I keep thinking how much it hurts’); magnification (eg, 
‘I wonder whether something serious may happen’); and helplessness 
(eg, ‘I feel I can’t stand it anymore’). Items are rated on a five-point 
Likert scale (0 = not at all, to 4 = all the time). Items are summed to give 
a total score. Empirical evidence has been supportive of the scale’s reli-
ability and validity (65-68). Only the total score was used in the present 
study, with an internal consistency of 0.95. 
The Avoidance-Endurance Questionnaire: The degree to which par-
ticipants suppress thoughts about pain was assessed using the thought 
suppression subscale of the Avoidance-Endurance Questionnaire (13). 
The Avoidance-Endurance Questionnaire has four items relating to 
thought suppression, and sample items include: ‘Don’t make such a 
fuss!’ and ‘It is important not to let myself go now’. Participants are 
asked to rank how often they have had the described thought in the 
past 14 days on a seven-point Likert scale (0 = never, to 6 = always). 
Psychometric testing by the authors found that the thought suppres-
sion scale has adequate criterion-related and content validity (13). 
The authors used self-reported pain intensity and disability as 
criterion-related variables and examined correlations between the 
scale and measures of anxiety, depression and fear-avoidance variables 
to establish content validity. The scale was not associated with fear-
avoidance variables and was positively associated with pain intensity 
and depression. Empirical evidence has also been supportive of the 
scale’s internal consistency (13,14). The Cronbach’s alpha coefficient 
in the present study was 0.81.
The Oswestry Disability Index: The Oswestry Disability Index (ODI) 
(69) was used to provide a self-report measure of an individual’s pain 
intensity and pain-related disability. The ODI consists of 10 items: pain 
intensity, personal care, lifting, walking, sitting, standing, sleeping, sex 
life, social life and travel. Participants are asked to choose one of six 
statements corresponding to each item that provides an indication of 
the intensity of their pain or the severity of their disability. Responses 
are scored on a 0 to 5 scale, with a score of 5 representing higher levels 
of pain intensity or disability. For the purposes of the present study, the 
distances in the walking item of one mile, ½ mile and 100 yards were 
replaced by metric units (1 km, ½ km and 100 m). The ODI was 
developed for low back pain patients (69) and is a commonly used and 
validated outcome measure in this population (70). However, the items 
are not specific to back pain, and the questionnaire has also been valid-
ated with people with heterogeneous pain (71) and pelvic pain (72). For 
the purposes of the present study, the pain intensity item was examined 
separately. The remaining nine items were summed to create a total dis-
ability score, which was expressed as a percentage of the total possible 
score, as per the scoring criteria of the ODI (73). Investigating the influ-
ence of individual items and examining the nine disability items in iso-
lation from pain intensity are methods that have been used in previous 
research (70). The internal consistency rating of the combined disability 
score using the nine items was 0.74 in the current study.
Statistical analyses 
All statistical analyses were conducted using SPSS GradPack version 
18.0 (IBM Corporation, USA) for Windows (Microsoft Corporation, 
USA). All data were initially assessed for normality, linearity, constant 
variance and outliers. Preoccupied attachment was identified as being 
significantly positively skewed and was transformed using a box-cox 
transformation. The strength and direction of relationships using the 
transformed variable did not vary substantially from that using the 
original variable; therefore, results of the untransformed measure of 
preoccupied attachment are presented in the current study. 
Because the present research was exploratory, all possible associa-
tions between attachment variables, approaches to activity engage-
ment and proposed mediators were examined as opposed to testing 
specific hypotheses. A multiple-mediator model was used to examine 
the direct association between attachment variables and maladaptive 
approaches to activity engagement, and to test for the mediating role 
of cognitions. This model is illustrated in Figure 1. 
The multiple-mediation model used in the present study enabled 
the examination of the effect of each mediator while controlling for 
TABLE 2 
Descriptive data for continuous variables (n=164)
Variable n Mean ± SD Range
Chronicity, years 161 11.89±10.84 0.58–52
Age, years 164 52.30±11.98 20–81
Number of pain sites 158 3.97±2.48 1–14
RQ Secure Attachment 158 3.93±2.04 1–7
RQ Fearful Attachment 160 3.27±2.07 1–7
RQ Preoccupied Attachment 159 2.81±1.90 1–7
RQ Dismissing Attachment 161 4.28±2.07 1–7
PARQ Avoidance 157 25.25±7.49 5–40
PARQ Confrontation 157 22.74±6.15 2–30
AEQ Thought Suppression 158 11.84±6.72 0–24
PCS Catastrophizing 161 23.05±13.15 0–50.5
ODI Pain Intensity 164 2.34±0.99 0–5
ODI Pain-related Disability 163 46.75±14.18 10–78
AEQ Avoidance-Endurance Questionnaire; ODI Oswestry Disability Index; 
PARQ Pain and Activity Relations Questionnaire; PCS Pain Catastrophizing 
Scale; RQ Relationship Questionnaire
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other mediators (specific indirect effects) and the effect of all medi-
ators as a group (total indirect effect) in explaining the relationship 
between each prototypical measure of attachment and each approach 
to activity engagement. The relationship between attachment vari-
ables and approach to activity engagement, before examining the 
effects of proposed mediators, is represented by path c. Path c’ denotes 
the relationship between attachment and approach to activity engage-
ment when examined alongside catastrophizing and thought suppres-
sion. Path a represents the relationship between attachment variables 
and the proposed mediators, with path b signifying the significant 
unique effects of proposed mediators on approach to activity engage-
ment while controlling for attachment variables. 
The product of a1 and b1 quantifies the specific indirect effect of an 
attachment variable on an approach to activity engagement through 
catastrophizing, and a2 × b2 equates to the specific indirect effect 
through thought suppression. A total indirect effect can be obtained 
by adding the two effects (a1b1 + a2b2). c’ quantifies the direct effect of 
an attachment variable on an approach to activity engagement. The 
total effect of attachment on approach to activity engagement is quan-
tified by c and equates to the direct effect and the sum of the indirect 
effects (c=c’ + a1b1 + a2b2).
Bootstrapping was used in the present study to detect significant 
indirect effects, with Preacher and Hayes’ INDIRECT macro for SPSS 
(74) being used to generate bootstrap CIs for the indirect effects in 
each mediation model. The macro also provides estimates of all path 
coefficients in the mediation model and allows for inclusion of covari-
ates. The influence of covariates is considered in all paths in the 
mediation model. Eight models were produced examining the rela-
tionships among each attachment variable and each approach to 
activity engagement. Age, sex, pain intensity and disability were 
entered as covariates in each model. Percentile bootstrap tests were 
chosen. This decision was based on research that indicates percentile 
bootstrap tests are more accurate in terms of type I errors when the 
sample size is small (<500) (75). Two thousand bootstrap samples were 
selected to form the sample distribution of the indirect effect, and 95% 
CIs were chosen to draw inferences from the data. 
Based on the results generated, the effect of the attachment vari-
able on the approach to activity was determined. If neither the total 
effect nor the indirect effects were significant, it was ascertained that 
the attachment variable had no effect on the approach to activity 
engagement. If the total effect was significant but none of the indirect 
effects were significant, the attachment variable was determined to 
have a direct effect on the approach to activity engagement. As rec-
ommended by Rucker et al (76), if an indirect effect was significant, 
the size of the indirect effect as opposed to the significance of path c 
and c’ was used to determine whether the mediator fully explained 
the variance between variables. To provide an indication of the size 
of the indirect effect, the percentage of the total effect accounted for 
by the mediator was calculated. This was performed by dividing the 
unstandardized beta value of path c’ by the unstandardized beta value 
of path c, then subtracting this value from one (1 – c’/c). As a rule of 
thumb, values >0.80 are an indication of complete mediation, whereas 
lower values suggest that the attachment variable exerts both direct 
and indirect effects on the approach to activity engagement (77). 
Missing data resulted in exclusion of some cases, reducing the 
power in some models. The smallest number of cases available for any 
one model was 139 and the amount of data missing for each variable is 
presented in Tables 1 and 2. An a priori sample size calculation sug-
gested that a minimum of 103 participants would be needed for an 
80% chance to detect medium effect sizes for paths coefficients. In 
addition, simulation research by Fritz and MacKinnon (78) suggested 
that a minimum of 78 participants would be required for an 80% 
chance to detect an indirect effect with medium effect sizes for paths a 
and b. As such, the current sample was considered to have adequate 
power. As recommended by Streiner and Norman (79) a correction 
was not used to account for multiple analyses due to the exploratory 
nature of the present study.
RESulTS
Results are presented in Table 3 and detailed in the text below. Table 3 
includes the unstandardized regression coefficient for all pathways in 
the eight mediation models and flags significant pathways. The 95% 
bootstrap CI for all specific indirect effects tested, an indication of the 
size of the significant indirect effects and the determined effect of the 
attachment variable on the approach to activity is also presented in 
this table. The text below provides more detailed statistics for signifi-
cant pathways and the nonsignificant pathways that relate to the study 
hypotheses, including t values, degrees of freedom and specific P val-
ues. Results below are organized according to hypothesis.
Results relating to secure attachment (hypothesis 1) 
Secure attachment was associated with lower levels of catastrophizing 
(B=−1.11,	t(137)=−2.29,	P=0.023)	(path	a) and the specific indirect 
effect of secure attachment on activity avoidance through catastro-
phizing	was	significant	(95%	CI	−0.68	to	−0.02).	Secure	attachment	
was	not	associated	with	thought	suppression	(B=−0.00,	t[137]=−0.05,	
P=0.96) (path a), and thought suppression did not influence the rela-
tionship between secure attachment and activity avoidance (95% CI 
−0.105	to	0.062).	The	inclusion	of	proposed	mediators	in	this	model	
accounted for 99% of the total relationship between secure attach-
ment and self-reported avoidance behaviour. This suggests that catas-
trophizing completely mediated the relationship between secure 
attachment and activity avoidance, with higher levels of secure 
attachment associated with decreased levels of catastrophizing which, 
in turn, was linked with decreased avoidance behaviour in accord-
ance with hypothesis 1. In addition, secure attachment was not a 
significant predictor of overactivity in path c (B=0.15, t[138]=0.57; 
P=0.57), and none of the specific or total indirect effects were signifi-
cant in this model. 
Results relating to preoccupied attachment (hypothesis 2)
Results supported the second hypothesis. Higher levels of preoccupied 
attachment predicted higher levels of both overactivity (B=0.56, 
t[139]=2.00; P=0.047) and activity avoidance (B=0.74, t[138]=2.29; 
P=0.024) while controlling for age, sex, disability and pain intensity, 
as shown by significant total effects in path c. In addition, higher levels 
of preoccupied attachment were associated with higher levels of catas-
trophizing (B=0.25, t[138]=5.06; P=0.002) (path a). None of the 
Figure 1) Path diagram illustrating the hypothesized mediating role of cogni-
tions in the relationship between attachment variables and approaches to 
activity engagement
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indirect effects were significant in explaining the relationship between 
preoccupied attachment and overactivity, indicating that preoccupied 
attachment was directly associated with overactivity. The specific 
indirect effect of preoccupied attachment on activity avoidance 
through catastrophizing was significantly different from zero (95% CI 
0.133 to 0.863). Positive associations between variables indicated that 
higher levels of preoccupied attachment were associated with increased 
catastrophizing which, in turn, was associated with increased avoid-
ance behaviour. The proportion of the total effect of preoccupied 
attachment on activity avoidance accounted for by the inclusion of 
proposed mediators was 58%. This suggests that preoccupied attach-
ment exerted both a direct and an indirect effect through catastrophiz-
ing on activity avoidance. 
Results relating to dismissing attachment (hypothesis 3) 
Results were mixed in accordance to predictions related to dismissing 
attachment. Consistent with hypothesis 3, dismissing attachment was 
a significant predictor of thought suppression (B=0.60, t[140]=2.32; 
P=0.022) (path a) and was not related to catastrophizing (B=0.68, 
t[140]=1.40; P=0.16) (path a) or avoidance behaviour (B=0.49, 
t[140]=1.67; P=0.10) (path c). However, in contrast with predictions, 
dismissing attachment was also not associated with overactivity 
(B=0.40, t[141]=1.59; P=0.12) (path c) and none of the specific or 
total indirect effects were significant in mediation models that con-
tained dismissing attachment as an independent variable. This sug-
gests that dismissing attachment had no significant association with 
overactivity or activity avoidance. 
Results relating to fearful attachment (hypothesis 4)
Results supported hypothesis 4. Fearful attachment made a significant 
contribution to the prediction of overactivity when measured along-
side age, sex, disability and pain intensity in path c (B=0.61, 
t(141)=2.45; P=0.02). A positive association was observed between 
fearful attachment and overactivity, with higher ratings of fearful 
attachment predictive of more self-reported engagement in overactiv-
ity. Fearful attachment was determined to have a direct effect on 
overactivity because none of the indirect effects were significant in 
this model. Higher levels of fearful attachment were associated with 
higher levels of catastrophizing (B=1.69, t[138]=3.51; P=0.001) 
(path a) and the specific indirect effect of fearful attachment on 
activity avoidance through catastrophizing was significantly different 
from zero (95% CI 0.168 to 0.818). Fearful attachment was not asso-
ciated with thought suppression (B=0.32, t[138]=1.19; P=0.23) 
(path a) and the specific indirect effect through thought suppression 
was	 not	 significant	 in	 this	 model	 (95%	CI	 −0.080	 to	 0.090).	 The	
inclusion of proposed mediators in this model accounted for 80% of 
the total effect between fearful attachment and activity avoidance, 
indicating that fearful attachment was only indirectly associated with 
activity avoidance through catastrophizing. The direction of associa-
tions suggests that higher levels of fearful attachment were associated 
with increased catastrophizing, which, in turn, were linked with 
increased activity avoidance. 
Predicting a combination of overactivity and avoidance behaviour 
Because preoccupied and fearful attachment were associated with 
both activity avoidance and overactivity, further analyses were 
undertaken to determine whether these attachment variables pre-
dicted a combination of overactivity and avoidance behaviour. 
Clinicians have documented observations of a combination of over-
activity and activity avoidance manifesting in the same individual 
with chronic pain (1,17) and a subgroup of individuals with chronic 
pain reporting higher levels of both overactivity and avoidance has 
been identified in two studies (62,80). In both studies, this subgroup 
reported higher levels of pain and disability compared with the high 
overactivity/low avoidance subgroup and individuals who solely 
reported high levels of avoidance. 
TABLE 3
Mediation analyses exploring the relationships among attachment variables and maladaptive approaches to activity 
engagement
Model
Independent 
variable
Dependent 
variable Mediator
Path a Path b Path c Path c’
95% CI
Proportion 
mediated EffectB SE B SE B SE B SE
1 Secure Avoidance Catastrophizing −1.11* 0.48 0.26** 0.05 −0.29 −0.29 −0.00 0.27 −0.68 to −0.02 99% I
Thought 
suppression
−0.14 0.27 −0.00 0.09 −0.29 0.29 −0.00 0.27 −0.08 to 0.06
2 Secure Overactivity Catastrophizing −0.93 0.48 0.13** 0.05 0.15 0.26 0.28 0.25 −0.29 to 0.01 − NE
Thought 
suppression
−0.25 0.26 0.07 0.08 0.15 0.26 0.28 0.25 −0.11 to 0.06
3 Preoccupied Avoidance Catastrophizing 1.68** 0.53 0.25** 0.05 0.74* 0.32 0.31 0.31 0.13 to 0.86 58% D & I
Thought 
suppression
−0.00 0.30 −0.00 0.08 0.74* 0.32 0.31 0.31 −0.05 to 0.07
4 Preoccupied Overactivity Catastrophizing 1.58** 0.53 0.10* 0.05 0.56* 0.28 0.40 0.28 −0.00 to 0.37 − D
Thought 
suppression
0.06 0.30 0.09 0.08 0.56* 0.28 0.40 0.28 −0.09 to 0.08
5 Dismissing Avoidance Catastrophizing 0.68 0.49 0.26** 0.05 0.49 0.29 0.32 0.27 −0.08 to 0.48 − NE
 Thought 
suppression
0.60* 0.26 −0.02 0.09 0.49 0.29 0.32 0.27 −0.15 to 0.11
6 Dismissing Overactivity Catastrophizing 0.78 0.48 0.11* 0.04 0.40 0.25 0.27 0.25 −0.02 to 0.25 − NE
 Thought 
suppression
0.52* 0.26 0.08 0.08 0.40 0.25 0.27 0.25 −0.05 to 0.19
7 Fearful Avoidance Catastrophizing 1.69** 0.48 0.27** 0.05 0.45 0.30 0.09 0.29 0.17 to 0.82 80% I
Thought 
suppression
0.32 0.27 −0.01 0.09 0.45 0.30 0.09 0.29 −0.08 to 0.09
8 Fearful Overactivity Catastrophizing 1.56** 0.47 0.09* 0.05 0.61* 0.25 0.44 0.26 −0.01 to 0.33 − D
Thought 
suppression
0.35 0.28 0.09 0.08 0.61* 0.25 0.44 0.26 −0.04 to 0.13
*Significant at the 0.05 level; **Significant at the 0.01 level. B Unstandardized regression coefficients; D & I Direct and indirect; D Direct only; Effect Determined effect 
of attachment variable on approach to engagement; I Indirect; NE No effect; Proportion mediated Indication of percentage of the total effect (path c) accounted for 
by the mediator; 95% CI 95% bootstrap CI for the specific indirect effect
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To determine whether preoccupied and fearful attachment were 
associated with simultaneously engaging in overactivity and avoid-
ance behaviour, four clusters were created from the confronting and 
avoidance subscales of the PARQ (62): those high in overactivity 
and activity avoidance; those high in activity avoidance but low in 
overactivity; those high in overactivity but low in activity avoidance; 
and those low in both overactivity and activity avoidance. These 
clusters were determined on the basis of scores obtained on both the 
avoidance and confronting subscales. Because this is a six-point scale 
(0 to 5), an average score of ≥3 indicated high avoidance (as measured 
by the avoidance subscale) or high overactivity (as measured by the 
confronting scale), while an average score <3 indicated low levels of 
avoidance or overactivity. All participants were classified according to 
the aforementioned clusters. A dichotomous variable was then created 
to indicate whether participants were high in both avoidance behav-
iour and overactivity, or belonged to another cluster. 
Two mediation models were then produced using Preacher and 
Hayes’ macro (74) to examine both direct and indirect effects of the 
attachment variables on the high overactivity, high avoidance cluster. 
Age, sex, disability and pain intensity were again entered as covariates 
in each model. Because a binary outcome was used in these models, 
the indirect and total effects were scaled differently. This is because 
when a variable is used as a predictor in logistic regression, it has a 
different scale from when it is an outcome variable in linear regression. 
Thus, c – c’ does not equate to the indirect effect in these models. As 
such, the scale was made equivalent across equations using procedures 
described by Mackinnon and Dwyer (81), and Herr (82) before calcu-
lation of the indirect effect size using the formula 1 – c’/c . 
Results of analyses are presented in Table 4. Both preoccupied and 
fearful attachment were predictive of classification in the high over-
activity, high avoidance cluster while controlling for age, sex, disabil-
ity and pain intensity in path c (B=0.26, Wald χ2[1]=7.09, P=0.008; 
B=0.20, Wald χ2[1]=4.78, P=0.029). Results suggest that individuals 
who report higher levels of preoccupied or fearful attachment are more 
likely to simultaneously report a combination of high levels of over-
activity and activity avoidance. In both models, the specific indirect 
effect through catastrophizing was significant (95% CI 0.025 to 0.256; 
95% CI 0.038 to 0.275, respectively) and the specific indirect effect 
through thought suppression did not influence the relationship 
between	variables	(95%	CI	−0.04	to	0.063;	95%	CI	−0.015	to	0.077,	
respectively). The proportion of the total effect of the attachment 
variables on the high overactivity, high avoidance cluster accounted 
for by proposed mediators was 31% (preoccupied model) and 59% 
(fearful model). This suggests that both preoccupied and fearful 
attachment exerted both a direct and indirect effect on membership to 
the high overactivity, high avoidance cluster.
DISCuSSION
The present study applied an attachment theory framework to exam-
ine the notion that some individuals are inherently more likely to 
develop maladaptive approaches to activity engagement in chronic 
pain. Developing a better understanding of how overactivity and 
activity avoidance develops may lead to improvements in treatment 
options aimed at preventing and altering these behaviours. Results 
provided support for most of the hypotheses.
Consistent with hypothesis 1, higher levels of secure attachment 
were not associated with overactivity and were indirectly associated 
with lower levels of activity avoidance through lower levels of catas-
trophizing. This suggests that individuals who are more securely 
attached are less likely to experience catastrophizing thoughts about 
pain, which in turn leads to less avoidance of their daily activities. 
This result builds on existing evidence linking secure attachment to 
constructive coping in chronic pain (50). 
Results also supported hypothesis 2: higher levels of preoccupied 
attachment were associated with higher levels of catastrophizing, 
activity avoidance and overactivity, with the relationship between 
preoccupied attachment and activity avoidance being mediated by 
catastrophizing. A subsequent analysis linked preoccupied attachment 
with a high overactivity, high activity avoidance cluster, suggesting 
that individuals reporting higher levels of preoccupied attachment 
simultaneously engage in overactivity and activity avoidance behav-
iour. As mentioned previously, clinicians have described a combina-
tion of overactivity and activity avoidance behaviour simultaneously 
manifesting in the same individual with chronic pain. These individ-
uals are believed to engage in high levels of activity following the 
onset of their pain but start to avoid certain pain-provoking activities 
over time, resulting in the combination behaviour. Empirically, these 
individuals have been found to be more disabled and report higher 
levels of pain compared with individuals who only report higher levels 
of overactivity or avoidance (62,80). 
When combined with previous studies that link preoccupied 
attachment to high levels of productive task engagement in healthy 
populations (33-38), the direct association between preoccupied 
attachment and overactivity in the present study supports the idea 
that overactivity may be the result of enduring premorbid behaviour 
(as argued by Butler and Moseley [15] and van Houdenhove [16]) and 
precedes the development of activity avoidance (as per clinical obser-
vations). Hazan and Shaver (31) theorized that individuals with 
higher levels of preoccupied attachment use work as a means to attract 
attention and approval from others. Following the onset of pain, indi-
viduals who identify more with preoccupied attachment may attempt 
to meet the perceived demands of a partner or loved one by main-
taining their premorbid level of engagement in daily activities, 
resulting in overactivity. 
The notion that preoccupied individuals would then begin 
to avoid certain activities is supported by attachment research. 
Individuals reporting higher levels of preoccupied attachment have 
a primary concern of gaining increased emotional and physical 
closeness to attachment figures in distressing situations (29). The 
cessation and avoidance of certain activities could serve as a means 
of increasing and maintaining proximity to attachment figures; for 
example, one may enlist additional support to complete a household 
TABLE 4
Mediation analyses exploring the relationships among attachment variables and a combination of overactivity and 
avoidance behaviour
Model
Independent 
variable Mediator
Path a Path b Path c Path c’
95% CI
Proportion 
mediated EffectB SE B SE B SE B SE
1 Preoccupied Catastrophizing 1.62** 0.53 0.07** 0.02 0.26** 0.10 0.20 0.11 0.03 to 0.26 31% D & I
Thought 
suppression
0.04 0.30 0.07* 0.03 0.26** 0.10 0.20 0.11 −0.05 to 0.06
2 Fearful Catastrophizing 1.66** 0.49 0.07** 0.02 0.20* 0.09 0.09 0.10 0.04 to 0.28 59% D & I
Thought 
suppression
0.21 0.27 0.06 0.03 0.20* 0.09 0.09 0.10 −0.02 to 0.08
*Significant at the 0.05 level; **Significant at the 0.01 level. 95% CI 95% bootstrap CI or the specific indirect effect; B Unstandardized regression coefficients; D & I 
Direct and indirect; Effect Effect of attachment variable on approach to engagement; Proportion mediated Indication of percentage of the total effect (path c) 
accounted for by the mediator
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chore no longer able to be completed easily. As anticipated, in the 
present study, the association between preoccupied attachment 
and activity avoidance was partially mediated by catastrophizing. 
Those with higher levels of preoccupied attachment are known to 
intensify emotions that emphasize vulnerability and neediness to 
elicit caring behaviour from others (29). Pain catastrophizing has 
been defined as “an exaggerated negative mental set brought to bear 
during actual or anticipated painful experience” (83). Sullivan et al 
(83,84) proposed that catastrophizing thought processes relating to 
pain may externally manifest via exaggerated pain behaviours that 
serve to maximize proximity, solicit assistance or evoke an empathic 
response from others in their social environment, otherwise known 
as the communal coping model of catastrophizing. Higher levels of 
pain catastrophizing, as measured by the Pain Catastrophizing Scale, 
has been associated with a longer duration of communicative pain 
behaviours when an observer is present, and observer inferences of 
more intense pain in pain-induced experiments involving healthy 
individuals (85,86). A patient’s level of catastrophizing on entering 
a medical examination has also predicted the interactive dynamics 
between the patient and the health care provider in a chronic pain 
sample (87). In this sense, catastrophizing could contribute to the 
development of activity avoidance behaviour via exaggerated expres-
sions of pain and successful attempts to elicit caring behaviours from 
others. Individuals with higher levels of preoccupied attachment 
may continue to engage in high levels of activity, sporadically, to 
please others, or heighten pain to elicit support from others, resulting 
in a combination of overactivity and avoidance behaviour.
Results in relation to predictions concerning dismissing attach-
ment were mixed. While higher levels of dismissing attachment were 
associated with higher levels of thought suppression, which is consist-
ent with earlier work (54), neither dismissing attachment nor thought 
suppression predicted overactivity. Research involving healthy indi-
viduals supports the viewpoint that those with higher levels of dismiss-
ing attachment engage in high levels of productive tasks before pain 
onset (31,32). However, individuals reporting higher levels of dismiss-
ing attachment have a primary concern of gaining whatever they need 
while maintaining self-reliance and distance from attachment figures 
(21). Thus, following the onset of chronic pain, they may approach 
activity in a way that would maximize independence, which would 
involve persisting with activity but not to the point of severe pain 
aggravation. Indeed, while thought suppression is believed to contrib-
ute to the development of overactivity (12), it has only been linked to 
endurance behaviour (persisting with activity in spite of pain) in a 
subacute pain sample (14). It may be that while suppressing thoughts 
about pain enables individuals to persist with activity, it is not the 
cognitive process responsible for overactivity. Alternatively, issues 
with measurement validity may have led to the unexpected finding. 
The measures used to assess overactivity and thought suppression are 
relatively new measures that have undergone limited validity testing. 
Both measures do, however, display good psychometric properties 
based on existing evidence.
As predicted, higher levels of fearful attachment were associated 
with higher levels of catastrophizing, overactivity and avoidance. 
Similar to preoccupied attachment, fearful attachment was signifi-
cantly associated with the high overactivity, high avoidance cluster, 
suggesting that individuals reporting higher levels of fearful attach-
ment simultaneously engage in overactivity and avoidance behaviour. 
In the present study, there was a direct association between fearful 
attachment and overactivity. Research involving healthy samples sug-
gests that fearful attachment is associated with high levels of activity 
engagement before the onset of a disease (33-38). Fearful individuals 
are believed to primarily deactivate the attachment system in an 
attempt to cope with threats (21,25). Following the development of 
chronic pain, individuals who report higher levels of fearful attach-
ment may continue to engage in high levels of activity and productive 
tasks to maintain independence and distance themselves from others, 
explaining the direct relationship observed in the present study. In 
previous research, fearful attachment has been linked to other deacti-
vation strategies such as a reluctance to seek support or rely on others 
(88) and lower levels of health care utilization (89) following the 
onset of an illness/disease. 
The relationship between fearful attachment and activity avoid-
ance was fully mediated by catastrophizing. Higher levels of fearful 
attachment have been linked to higher levels of catastrophizing in 
two previous chronic pain samples (43,51). It is presently unclear 
whether catastrophizing represents an excessive focus on negative 
aspects of the pain experience secondary to poor coping, or a means 
to elicit support from others and, hence, a strategy to hyperactive 
the attachment system for individuals with high levels of fearful 
attachment (89). 
In the first instance, individuals who identify more with fearful 
attachment may avoid certain pain-provoking activities, such as lei-
sure activities causing pain exacerbations, to minimize their distress. 
These individuals may still engage in what they consider to be essen-
tial daily activity – eg, household chores and personal care tasks – as 
they have previously, to continue to avoid dependence and close rela-
tionships with others. This would result in a combination of overactiv-
ity and avoidance behaviour. Alternatively, the combination 
behaviour may be a manifestation of what Simpson and Rholes (30) 
referred to as a haphazard, chaotic enactment of both hyperactivating 
(catastrophizing and activity avoidance) and deactivating (overactiv-
ity) strategies. In this case, as per the discussion relating to preoccu-
pied attachment, catastrophizing could lead to the development of 
activity avoidance secondary to exaggerated expressions of pain and 
successful attempts to elicit support in which loved ones begin per-
forming activities for the person in pain. 
Results from experimentally induced pain studies provide support 
for the former argument. In these studies, individuals with higher lev-
els of fearful attachment reported more pain catastrophizing on self-
report questionnaires, but less pain to the researcher during the 
experiment, suggesting that catastrophizing may not be a hyperactiva-
tion strategy for these individuals (53,54). Meredith et al (43) also 
found that while both preoccupied and fearful attachment are associ-
ated with higher levels of catastrophizing in a chronic pain sample, 
only fearful attachment was linked to appraising pain as more threat-
ening. This may indicate that catastrophizing is a product of ongoing 
distress and inability to cope effectively with pain for those identifying 
more with fearful attachment but not for those with higher levels of 
preoccupied attachment. Investigating individual differences in the 
types of activities that are avoided or that result in overactivity may 
provide further insight.
The results of the present exploratory study should be considered 
to be preliminary and interpreted with several caveats in mind. The 
number of statistical tests conducted in the current study increased the 
chance of type I error and, as such, the results should be treated as 
hypothesis generating and requiring replication. In addition, although 
mediation models were investigated to enhance understanding of rela-
tionships between variables, the cross-sectional nature of the study 
limits conclusions regarding causality. Because self-report instruments 
were used, the variables measured reflect participant’s perceptions. 
Social desirability responding was possible due to the self-report nature 
of measures and the inclusion of the principal researcher as a member 
of the multidisciplinary treating team. 
Approaches to activity engagement, as measured in the present 
study, reflected habitual approaches to managing activity (62). 
Approaches to activity engagement and resultant activity patterns 
are highly complex, often change over time and can be dependent 
on situational variables (62). Because the present study only deter-
mined the respondents’ general tendencies toward activity, future 
studies should aim to capture this variability. Furthermore, individ-
uals who participated in the study were recruited from a tertiary pain 
clinic, limiting the ability to generalize findings to individuals with 
chronic pain in the community who are not seeking active multi-
disciplinary treatment. 
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CONCluSIONS
Despite the limitations discussed, the results of the present study offer 
the first empirical support for associations between insecure attach-
ment and maladaptive approaches to activity engagement in chronic 
pain. The present study was also the first to investigate the association 
between attachment and activity engagement following the onset of a 
disease. While not all a priori hypotheses were supported, the results 
are theoretically defensible and are consistent with the premise that 
certain insecure attachment patterns may be a source of vulnerability 
for the development of disabling activity patterns in chronic pain. The 
results of the present study support the potential merit in adopting an 
attachment framework in both the assessment and treatment of pain 
(41,50). This would enable the identification of certain subgroups of 
people who may, based on their attachment pattern, be at greater risk 
for developing disabling approaches to activity and assist in the 
development of individually tailored treatments based on attachment-
informed understanding of their needs. A number of treatments aimed 
at increasing attachment security have been developed and detailed in 
literature (50,90,91). These include therapies that use the therapeutic 
relationship to foster the development of a secure base such as mean-
ing- and attachment-based intervention (92). In these interventions, 
the development of a therapeutic secure base serves to facilitate new 
ways of thinking and feeling about the self, others and relationships 
(91). Attachment-informed couples therapy (93) and family-based 
psychotherapeutic approaches (94) have also been described. The 
aims of these interventions are to increase insight into the impact of 
past and present relationship interactions, improve communication 
skills, and promote safe emotional engagement and responsiveness 
between individuals (91). Given the results of the present study, the 
incorporation of these treatments may be beneficial in addition to the 
current cognitive behavioural therapies offered in the contemporary 
clinical context. 
Given the exploratory nature of the current research, the replica-
tion of the present study using heterogeneous chronic and subacute 
pain samples is warranted. Longitudinal studies using primary health 
care, trauma or orthopedic samples could further increase our under-
standing of how a combination of overactivity and avoidance behav-
iour develops by examining the relationships between adult attachment 
patterns, approach to activity and pain catastrophizing overtime fol-
lowing pain onset. As mentioned previously, investigating individual 
differences in the types of activities that are avoided or result in over-
activity may provide further insight into how catastrophizing mediates 
the relationship between attachment variables and activity avoidance. 
The development and evaluation of attachment-based treatments 
aimed at modifying activity avoidance and overactivity behaviour is 
also an avenue for future research.
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Research Paper
“It’s very hard to change yourself”: an exploration of
overactivity in people with chronic pain using
interpretative phenomenological analysis
Nicole Emma Andrewsa,b,c,*, Jenny Stronga, Pamela Joy Mereditha, Kellie Gordonc, Karl Singh Bagraitha,b,d
Abstract
Overactivity (activity engagement that significantly exacerbates pain) is a common term in the chronic pain literature. Overactivity is
accepted clinically as a behaviour that adversely affects an individual’s daily functioning and is the target of one of the most widely
endorsed pain management strategies among health professionals (ie, activity pacing). Little research, however, has investigated
links between overactivity behaviour and indicators of patient functioning, and activity pacing has not been evaluated as a stand-
alone treatment specifically for individuals with chronic pain who are habitually overactive. Two studies, using qualitative research
designs and interpretative phenomenological analyses, were conducted to provide insight into (1) why certain individuals develop
habitual overactivity patterns in response to pain, (2) the impact of overactivity on daily functioning, and (3) the value of activity pacing
as a treatment strategy for this population. Findings suggest that overactivity behaviour is complex, influenced by multiple factors,
and negatively impacts on multiple quality-of-life domains. Some participants who were followed up 3 to 6 months after a pain
management program were able to learn pacing strategies and enact behaviour change with health professional support; however,
themajority reported difficulties changing their behaviour after treatment. It is suggested that provision of pacing education, alone, to
chronic pain patients who engage in overactivity behaviour may not be effective in eliciting behavioural change. Key factors that
participants believed to contribute to the development and maintenance of their overactive behaviour in this study should be
considered in future clinical approaches and empirical investigations.
Keywords: Chronic pain, Overactivity, Pacing, Activity pattern, Pain management programs
1. Introduction
“Overactivity” is a common term found in the chronic pain
literature.9,14,41 The term was initially used by Philips41 to
describe when an individual with chronic pain engages in
excessive amounts of activity that results in significant increases
in pain and periods of incapacity. Overactive individuals are
thought to resume daily tasks after pain-induced inactive periods
once either their pain has subsided or frustration over inactivity
stimulates new activity.14,23 This can cause a yo-yo activity
pattern sometimes referred to as overactivity–underactivity
cycling or boom–bust behaviour.9,11
A number of research groups have developed and applied
different theoretical frameworks that may help explain why
some individuals with chronic pain are habitually overactive.
McCracken29 recently proposed that the psychological flexibility
model18 may aid in understanding activity patterns, including
overactivity behaviour, in chronic pain. Andrews et al.2 applied an
attachment theory framework34 to demonstrate that certain
insecurely attached individuals may be inherently more likely to
develop overactivity tendencies after pain onset. In their
application of the self-discrepancy theory,20 Huijnen et al.22,26
found an association between ideal-other self-discrepancy and
overactivity. Hasenbring and Verbunt’s avoidance–endurance
model,17 the mood-as-input model,59 and the self-regulation
perspective57 also outline the potential role of mood, cognitions,
andmotivational context in explaining why individuals persist with
activity despite pain. Although these publications provide some
insight into howhabitual overactivity behaviourmay develop in the
context of chronic pain, several issues exist: the explanations
often seem conflicting, evidence for each theory is sparse, and it
is unclear how theories and the results relating to their application
may be interrelated, resulting in confusion in this field of research.
A number of research groups have also considered the effects
of habitual engagement in overactivity behaviour on daily
function. Cross-sectional examinations have linked high levels
of self-reported overactivity to more pain,4 higher levels of global
physical disability,4,12,22,27 poorer quality of life,26 higher levels of
depression and anxiety,12,22,26,27 poor sleep quality,3 and
elevated fear of movement.22 The reason for these associations
is, however, unclear, and causality has not yet been determined.
The process by which an individual who is habitually overactive
changes his/her behaviour, and the effect of such changes on
daily function, is also unknown. Although pacing is a widely
recommended clinical treatment strategy10,55 that is taught in
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pain programs to help alter overactivity tendencies, the effective-
ness of pacing as a stand-alone treatment specifically for
individuals who habitually engage in overactivity has not been
empirically investigated.
In the following studies, a qualitative research design and
interpretative phenomenological analysis (IPA) are used to gain an
understanding of the lived experience of individuals who are
habitually overactive. Two studies were conducted to provide
insight into (1) why certain individuals develop habitual overactivity
patterns in response to pain, (2) the impact of overactivity on daily
functioning, and (3) the value of activity pacing as a treatment
strategy for this population.
2. Study 1
In study 1, a group of individuals with chronic pain who habitually
engaged in overactivity were identified and interviewed at the
commencement of a pain management program, and again
between 3 and 6 months after the program. In doing so, the
overarching aims of this research were addressed by examining
(1) the lived experience of these individuals before commencing
treatment, (2) their experience in attempting to implement pacing
after treatment, and (3) their beliefs about changes in their daily
function that resulted from pacing implementation.
2.1. Methods
2.1.1. Participants
Participants were purposively recruited from a cohort of patients
attending an inpatient pain management program at a multidisci-
plinary pain centre in a major metropolitan tertiary hospital in
Australia. Inclusion criteria were (1) persistent pain for at least 3
months, (2) able to communicate in English, (3) 18 years and
above, (4) able to provide written informed consent, and (5) judged
by the admitting clinician as likely to habitually engage in
overactivity behaviour. The majority of self-report measures of
overactivity and pacing behaviour are relatively new and have
undergone limited validity testing. As such, clinical judgement after
an interview-based assessment was chosen as the primary
method to determine whether patients were habitually overactive.
During this interview-based assessment, if patients believed that
they tended to do too much and aggravate their pain, the clinician
then asked them questions about how often they experienced
a pain exacerbation after certain activities, how much their pain
increased, how this affected their function, and how long it took
them to recover from these pain aggravations to determine
whether the patient was eligible for the study. The study was
explained verbally to eligible patients, and an information sheet and
consent form were provided. Patients who provided informed
consent were required to complete a demographic form and the
Pain and Activity Relations Questionnaire (PARQ)31 before further
data collection. Participants’ score on the PARQ was then used to
support the classification of patients as “habitually overactive,”
which determined inclusion in further data collection and analysis.
As there are no normative data available for the PARQ, specific
cutoff points were not used across participants. Instead, to be
eligible for further participation in the study, participants were
required to score higher on the PARQ confronting subscale than
the pacing subscale (ie, at least 1 point higher on the 6-point scale),
which suggests that they were more likely to habitually engage in
overactivity than to habitually use pacing strategies.
A total of 11 patients were identified and approached to
participate in the study after the assessment with amember of the
multidisciplinary team. One of the patients was excluded based on
their PARQ score, another was not interviewed because of the
individual’s time restrictions, anda thirdwas removedafter their first
interview because of the voice recorder failing during this interview.
As the analysis used in this study focused on a detailed account of
individual experience, a small sample size (ie, no more than ten) is
recommended to retain an overall mental picture of each individual
case.51,52 Participants’ characteristics and PARQ scores are
presented in Table 1. Participants’ names have been replaced
with pseudonyms both in tables and in the Results section.
2.1.2. Procedure
Participants were first interviewed in person at the beginning of
the inpatient pain management program. Participants were
interviewed by one of the authors (K.S.B). K.S.B is a senior
occupational therapist with over 7 years of clinical experience in
the field of chronic pain. He also has experience applying
qualitative research methods in chronic pain contexts.6,7 The
initial interview was open-ended and semi-structured, with
questions derived from 3 broad topics: (1) how participants
approached activity when in pain, (2) their thoughts and beliefs on
why they behaved in this way, and (3) their thoughts and beliefs on
the positive and negative consequences of this behaviour.
Participants were encouraged to share their experiences and
provide detailed examples.
Participants were then interviewed a second time 3 to 6
months after completing the inpatient pain management pro-
gram. The inpatient pain management program is a 2-week pain
rehabilitation program that focuses on a range of self-
management strategies as outlined in Manage Your Pain.37 As
part of the program, participants were providedwith education on
pain neurophysiology, pacing, graded activity, and activity
scheduling and were guided through the application of these
strategies through seven 1-hour gym sessions run jointly by
a physiotherapist and occupational therapist. During the gym
sessions, the participants participated in functional tasks,
stretching, strengthening, and aerobic exercises. Pain neuro-
physiology education was based on the education material in
Explain Pain,11 and pacing education was based on an operant
approach (see Ref. 38) derived from Birkholtz and Aylwin’s8
definition of activity pacing. Four pacing strategies were
emphasized during the program: (1) taking regular short breaks,
(2) changing body positions regularly when doing a task, (3)
alternating between hard and easy tasks, and (4) delegating tasks
to others to share the load. These strategies are thought to allow
individuals to participate in activities in a way that should not
exacerbate their pain, which then allows planned and calculated
increases of activity.9,38 A key principal of operant-based activity
pacing is that activity engagement becomes time-contingent or
goal-contingent rather than pain-contingent, whereby individuals
select a “healthy” level of activity (ie, below tolerance levels) and
gradually increase activity based on predetermined quotas as
opposed to pain levels.38 Treatment goals include decreasing
pain, increasing activity tolerances, and reducing disability.38 Key
messages presented in pacing education sessions included: (1)
pacing allows individuals to participate in activities in a way that
should not exacerbate their pain, (2) this then allows planned and
calculated increases of activity, and (3) pacing is not about
slowing down; it is about changing the way you do things.
The second interview administered to participants was open-
ended, semi-structured and was based on 3 broad topics: (1)
participants’ thoughts and understanding about pacing after the
pain education program, (2) their intentions to use pacing as
1216 N.E. Andrews et al.·156 (2015) 1215–1231 PAIN®
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a pain management strategy after the program, and (3)
participants’ experience in trying to use pacing to increase their
activity levels and decrease pain exacerbations on their return
home from the program. The second interviews were all
conducted over the phone and were conducted by the same
individual who completed the initial research interviews (K.S.B.).
All interviews in this study were digitally audio-recorded and
transcribed verbatim by a transcription company. Interviews
lasted from 8.52 to 23.37 minutes. Participants were sent a copy
of their transcribed interview and asked to confirm its accuracy
before data analysis. None of the participants made any
corrections or modifications to their transcripts in this study.
2.1.3. Measures
2.1.3.1. Demographic Questionnaire
Information about participants’ gender, age, pain (area and
duration of), martial status, highest level of education, and
employment status was gathered using a demographic form.
Participants’ demographic information was collected to (1)
describe the sample and (2) facilitate the understanding of
a participant’s experience and the meaning they assign to their
situation.
2.1.3.2. Pain and Activity Relations Questionnaire
The Pain and Activity Relations Questionnaire31 was used in this
study to support the classification of patients as “habitually
overactive,” after an interview-based assessment by a clinician.
The PARQ provides a self-report measure of how individuals with
persistent pain approach activity engagement. The questionnaire
asks participants to rate the frequency with which they engage in
certain behaviours on a 6-point Likert scale (0 5 never, to 5 5
always). The measure has 21 items divided into 3 subscales:
avoidance (8 items), confrontation (7 items), and pacing (6 items).
The PARQ is scored by calculating the average score for each
subscale. The confronting subscale provides a measure of
overactivity, avoidance of activity is measured by the avoidance
subscale, and the pacing subscale provides a measure of pacing
as a behavioural coping strategy. Sample items for each scale
include “I avoid activities that cause pain” (avoidance), “I spend
too much time on some activities and experience increased pain
later” (confronting), and “I stop activities before pain becomes too
great and return to them later” (pacing). Validity and reliability of
the questionnaire are adequate based on initial psychometric
testing by its developers.31 In their recent review, Nielson et al.39
noted that the PARQ pacing scale is not based on a specific
theory of pacing, and the item content is weighted more towards
pain minimization (as the goal of using pacing strategies) as
opposed to increasing activity tolerances and productivity.
2.1.4. Data analysis
Interpretative phenomenological analysis49 was used to analyse
the data. It is an approach to qualitative experiential research that
has been informed by 3 key areas of the philosophy of
knowledge: phenomenology, hermeneutics, and idiography.51 It
is concerned with the detailed examination of human lived
experience and recognises the central role of the analysts in
making sense of the personal experiences of research partic-
ipants.50 The approach differs from other forms of phenomenol-
ogy by accepting participants’ stories and interpreting their
beliefs in a questioning way.46 The approach also differs fromT
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a purely thematic analysis by undertaking a detailed analysis of
each case before conducting a cross-case analysis where the
themes of each individual are examined for convergence and
divergence.50 Thus, IPA focuses on engaging in the uniqueness
of human experience before making more general claims. As an
individual is viewed as being embedded and immersed in a world
of objects, relationships, language, and culture, any knowledge
can only be justified within the context in which it is generated.51
In this sense, while temporal and context-bound certainty is
possible, absolute certainty is questionable.24 While broad
generalisations from IPA findings are generally viewed as being
inappropriate, commonalities across accounts and individuals
can influence and contribute to theory.46 In the pain field, IPA has
been used to examine the experiences of individuals with specific
pain conditions,54 particular concepts such as justice and
fairness in chronic pain,33 and patients’ general experiences
after attendance at a pain management clinic or pain manage-
ment program.28,53 Recently, IPA was applied to explore
physiotherapists’ experiences of using activity pacing with people
with chronic musculoskeletal pain.48
Two of the authors (N.E.A. and K.G.) independently analysed
each transcript. N.E.A is a senior occupational therapist with over
5 years of clinical experience in chronic pain. She has previously
published work that focuses on overactivity in chronic pain4,5 and
has had training in qualitative research methods. K.G. is a senior
psychologist with over 5 years of experience in the field of chronic
pain and has had experience in qualitative research methods.
Two coders were used in this study to address the issue of
researcher bias and to facilitate a broader understanding of the
phenomenon of overactivity.61 The second coder was purposely
selected from a different discipline, as this person used a different
professional lens to guide clinical thinking and practice. For
example, traditional cognitive behavioural theory models, which
are prominent in psychology practice, emphasise the role of
cognitive processes as primary determinants of behaviour,13
while the role of an individual’s environment is emphasised in one
of the most highly endorsed models in occupational therapy, the
Model of Human Occupation.25
Transcripts were analysed by the 2 authors according to the
procedures outlined by Smith et al.51 Transcripts were first read in
their entirety several times, both with and without the audio
recording, followed by the underlining of meaningful text.
Exploratory initial noting of underlined test was undertaken,
incorporating descriptive, linguistic, and interpretive commen-
tary. Emergent themes were then formulated through the
examination of these comprehensive notes. After each individual
transcript was analysed, the 2 analysts met to discuss the
emergent themes assigned to the transcripts. The coding evolved
through these discussions with both coders becoming more
aware of their potential bias and able to consider meaning units in
the transcripts from a different perspective. Differences in
emergent themes were discussed until a consensus was
reached, and coded transcripts were then amended accordingly.
There were no disagreements between the 2 on the final themes.
Both analysts made every effort to bracket ideas emerging from
the analysis of a case when analysing subsequent cases. This
was to ensure each case was treated on its own terms to fully
capture the uniqueness of participants’ experiences.
After completion of the analysis of all individual transcripts,
a cross-case analysis was conducted. Shared themes within,
and then across, transcripts were identified, and corresponding
text from each transcript was assigned to them. Patterns and
connections between shared themes were examined, and
subthemes were developed using principals of abstraction,
subsumption, polarization, and contextualization.51 Subthemes
that had a shared meaning were arranged into superordinate
themes. Superordinate themes were then grouped according to
each of the research aims (labelled as “main theme”). Finally, the
number of occurrences of superordinate and subthemes across
individual cases for each main theme was recorded.
2.1.5. Trustworthiness
The trustworthiness of findings was established through member-
checking, triangulation, and the use of a semi-structured interview
script, which facilitated consistent probing across participants.
Member-checking involved sending participants a copy of their
transcribed interview with a request to check for its accuracy
before data analysis. Three forms of triangulation were used in this
study: methodological, multiple-analyst, and interdisciplinary tri-
angulation.45,61 Multiple methods of data collection were used
(methodological triangulation) with the PARQ administered to
support group allocation. Multianalyst triangulation occurred
through 2 researchers independently coding transcripts, and then
reaching a consensus on identified themes. The 2 analysts were
from different disciplines (occupational therapy and psychology)
known as interdisciplinary triangulation.61
2.2. Results
The number of occurrences of superordinate and subthemes
across individual cases for each main theme is displayed in
Tables 2–4. These tables provide a snapshot of the detailed
analysis of each individual case, capture patterns for each
participant, and highlight the themes that were recurrent across
participants in that group. Recurrent themes embody most of the
participants speaking about their experience in a similar way.51 In
this study, a theme was classified as recurrent if it was present in
at least half of the participants’ interviews. As recommended by
Smith et al.,51 recurrent themes and additional themes that aid in
understanding or making connections between recurrent themes
are discussed in detail. These themes are discussed below under
each main theme. We acknowledge that this is not the only
interpretation of these data but a credible version independently
confirmed by analysts who have had extensive clinical experience
in working with people with chronic pain (N.E.A. and K.G.).51
2.2.1. Why certain individuals develop habitual overactivity
tendencies
All participants believed that their tendency to do too much
activity was related to their premorbid personality. Six of the 8
participants spoke about how engaging in high levels of activity
was an enduring pattern of behaviour, existing before developing
chronic pain. Ben stated: “Well, as a young man I was an
athlete…I played squad and private coaching outside of school
hours by the age of 10. So it was just a very brutal workload, and,
I think, it’s just stuck with me.” Emma provided an example from
her work history: “Well, that was the person I was when I was
a cleaner. I hadmy own business somy routine, I’d start at 3.30 in
the morning. Then I’d come home, everything would be done.
Eight o’clock or 8.30 [at night], I’d be finished.” Half of the
participants discussed how overactivity behaviour was related to
their enduring self-concept. Participants identified with being
hard working, successful and reported perfectionist and obses-
sive personality traits. Sally reported: “I’ve always been like it…my
brain is focused on that one thing and I can be quite obsessed
with it until I finish it…it’s definitely in my nature.” Christine stated:
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“I’m not the kind of person to just sit down, and take life easy.
That’s not who I am. I never have been, never will be.” Half of the
participants also discussed how their family context growing up
shaped their behaviour. For example, Elisha described a parent–
child role reversal due to sickness in her family: “My life has always
been very, very stressful, caring for a sickmumand it’s just always
been a very full-on hectic lifestyle.”
All participants reported that environmental/interpersonal
factors had an impact on their behaviour. Five of the 8 participants
expressed a desire to avoid negative judgement from others.
These participants did not want to be seen as being lazy or
incapable. Margaret stated: “People think I’m lazy. I don’t want to
appear lazy.” Two participants expressed a desire to maintain
independence and their reluctance to rely on others for support.
Table 2
Themes endorsed by participants in study 1 for themain theme:why certain individuals develop habitual overactivity tendencies.
Superordinate and subthemes Sally Christine Emma Elisha Ben Margaret Lyn Andrew Total
Related to premorbid personality x x x x x x x x 8
Enduring pattern of behaviour x x x x x x 6
Enduring self-concept x x x x 4
Influence by family context growing up x x x x 4
Environmental/interpersonal influences x x x x x x x x 8
Desire to avoid negative judgement of others x x x x x 5
Cultural barrier to change x 1
Activity pattern dictated by the needs of
others
x x x 3
Reluctance to rely on others for support/
desire to maintain independence
x x 2
Difficulty changing others’ expectations x 1
Activity pattern influenced by physical
environment
x 1
Psychological inflexibility x x x x x x x x 8
Struggle to achieve acceptance x x x x 4
Difficulty set-shifting x x x x 4
Difficulty balancing competing needs and life
domains
x x x x 4
Experiential avoidance x x x x 4
Additional cognitive influences x x x x x x x x 8
Negative self-comparisons x x x x 4
Self-talk to commence and maintain activity x x x x x 5
Positive beliefs about overactivity/negative
beliefs about pacing
x x x x x 5
Rumination about task completion x 1
Difficulty judging the amount of activity that
would cause pain aggravation
x 1
Belief that pain is related more to other
factors as opposed to physical activity
x 1
Sense of normality following pain reduction x 1
Fear of giving into pain and becoming inactive x 1
Reinforcing behaviours x x x x x 5
Avoidance of unpleasant activities increases
workload
x 1
Medication regime increases overactivity
tendencies
x 1
Overcompensation on “good pain days” x x x 3
Emotional influences x x x x 4
Frustration increased urge to do more activity x x 2
Depressed when not engaged in activity x 1
Overactivity period likened to “a high” x x x 3
Activity engagement decreases anxiety x 1
Task-specific motivation x x x x 4
“I’d rather be doing enjoyable rewarding
activities”
x x 2
“I don’t want to prolong unpleasant activities” x 1
“I can’t take time off from my paid
employment because of pain”
x 1
“This task is urgent” x 1
Unsuccessful attempts to change x x x x 4
Desire to change but finding pacing difficult to
implement
x x x 3
Recognises ability to be able to pace in
contexts but unable to implement
x 1
Superordinate and subthemes are presented in bold and italics, respectively.
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Margaret provided this example of an occasion when she did too
much and aggravated her pain: “Well I was only supposed to do
half the cupboard, and my girlfriend was supposed to help me,
and I thought, wouldn’t it be nice if she came home and it was all
done, and I did it.” Ben described a cultural barrier to change:
“Mate, Australia is a culture of workaholics,” and difficulties
changing his family’s expectations of what he could do: “Yeah, it
is hard for your family to understand, because you don’t look like
you’re in pain, and you’re just standing there like anyone else. So
sometimes it’s…out of sight, out of mind. And it is hard to, ‘hey,
hey, hey, you know. You think I can do this but I can’t.’”
All participants identified aspects of psychological inflexibility in
themselves. Half of the participants reported difficulties accepting
their altered level of functional capacity: “I’m still accepting the
fact that I have new boundaries…what I used to be able to do in
an hour or two now can take me two or three days sometimes,
and I don’t always accept that, and I just keep going.” (Andrew).
Four participants reported negative self-comparisons with their
pre-pain state and with other people. For example, before
undergoing treatment, Ben stated: “I think there’s a struggle
(implementing pacing). You do get a little frustrated sometimes
and struggle with the fact that people can go this long and not
Table 3
Themes endorsed by participants in study 1 for the main theme: the impact of overactivity on daily functioning.
Superordinate and subthemes Sally Christine Emma Elisha Ben Margaret Lyn Andrew Total
Pain exacerbations negatively impact on
emotions
x x x x x x 6
Depressed mood x x x x x 5
Irritability/frustration x x x x x 5
Anger x 1
Embarrassment x 1
Anxiety x 1
Negative impact on physical function x x x x x x x x 8
Decreased function over time x x x 3
Less efficient x 1
Periods when unable to function x x x x x x x 7
Reliance on others/loss of independence x x x 3
Pain exacerbation affects ability to enjoy
activities and decreases participation
x 1
Negative social consequences x x x x x x x 7
Withdrawal x 1
Negative impact on relationships with others x x x x x 5
Unreliability decreases participation in social
activities
x x 2
Negative impact on physiological functions x x x x x x 6
Exhaustion/fatigue x x 2
Poor sleep quality x x x 3
Large fluctuation in sleep quality x x 2
Increase muscle spasms x 1
Negative impact on cognitive function x x x 3
Pain exacerbation decreases ability to focus x x 2
Medication taken during pain exacerbation
decreases alertness
x 1
Associated with fear-avoidance x x x x x 5
Increased avoidance x x x 3
Increased pain catastrophising x x x x 4
Fear of pain/injury x 1
Negative impact on coping behaviour x x x x x x x x 8
Pain exacerbations increase reactive pain
coping
x x x x x 5
Self-medicates with alcohol x x 2
Increased smoking x 1
Increased caffeine intake x 1
Reliance on opioid medication x x 2
Increased pro re nata medication usage x x x x 4
Temptation to take more opioid medication
during a flare-up
x 1
Emergency department presentation x 1
Positive consequences x x x x x x x 7
Feels closer to premorbid self during
overactivity period
x x x x 4
Feels sense of achievement when tasks are
accomplished faster
x x x x 4
Catches up on sedentary activities during
underactivity period
x 1
Engagement in some activities reduces stress x 1
Superordinate and subthemes are presented in bold and italics, respectively.
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Table 4
Themes endorsed by participants in study 1 for the main theme: the value of pacing as a treatment strategy for individuals who
are habitually overactive.
Superordinate and subthemes Sally Christine Emma Elisha Ben Margaret Lyn Andrew Total
Understanding of pacing following the
program
x x x x x x x x 8
Understood the pacing concept x x x x x x x x 8
Perception of pacing following the program x x x x x x x x 8
Initially sceptical of the value of pacing x 1
Thought pacing was a useful coping strategy x x x x x x 6
Belief that pacing meant slowing down x 1
Extent to which pacing was able to be
implemented
x x x x x x x x 8
Able to implement a specific pacing strategy
that is used infrequently
x 1
Increased general use of pacing but unable to
completely change behaviour
x x 2
Able to implement pacing strategies that are
pain-contingent
x 1
Able to implement pacing strategies and
pre-plan activity
x x x x 4
Difficulty initially implementing pacing x x x 3
Identified skills needed to implement pacing x x x x x x x 7
Being mindful of, challenging and changing
cognitions
x x x x x x 6
Realistic goal setting/accepting current level
of function
x x x x 4
Organisation x 1
Discipline x 1
Patience x 1
Seeking support from others x 1
Managing emotions x 1
Being able to relax x 1
Assertiveness x 1
Barriers to pacing implementation x x x x x x x x 8
Difficulty changing personality traits x x x x x 5
Pacing seen as impractical when tasks are
perceived as urgent
x x x 3
Difficulties changing medication regime x x 2
Difficulties changing others’ expectations/
perception of pacing
x x 2
Medical interventions take focus off the need
for self-management strategies
x 1
Difficulties using cognitive processes needed
to pace when pain is severe
x 1
Values work over health x 1
Lack of support x 1
Pacing more difficult to implement when main
pain is intermittent
x 1
Financial difficulties increase workload,
making pacing difficult to implement
x 1
Facilitators of pacing implementation x x x x x x x 7
Discussion about the benefits of pacing
facilitated an initial cognitive shift
x x x x x 5
The use of diagrams facilitates the
understanding of pacing and its benefits
x 1
Combining pacing education with pain
neurophysiology education and education
about other self-management strategies
facilitates understanding
x x 2
Reflecting on the effect of pacing following
practice
x x x 3
Using equations to establish baselines
facilitates pacing implementation
x 1
Access and further assistance from health
professionals
x x x 3
Visual/verbal prompts x x x 3
Support from family x x x 3
(continued on next page)
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have to have a sit down and have a cup of tea, and you feel like
a bit of a pansy sometimes.” Andrew spoke about this frustration
increasing the urge to do more activity: “Frustration is a really big
part of it, and the more I get frustrated the more pigheaded I get,
the more pain I give myself and the longer it takes me to recover.”
Half of the participants reported difficulties moving back and forth
between tasks, otherwise known as set-shifting: “I get irritated by
people dropping in all the time, because I’m busy…they’re taking
my time from me…I just—I’m tunnel visioned on [a task]; I’m
obsessed by it.” (Sally). Participants reported being so focused on
certain activities that this negatively affected other areas of their
life, suggesting an inability to balance competing needs and life
domains. “Your ability to look after yourself isn’t there. You’re so
focused on a task, you’re just shutting out theworld, really.” (Ben).
Half of the participants reported experiential avoidance where
they used activity and activity planning as a distraction from pain
and attempted to ignore both changes in pain and thoughts
about activity cessation during activities. “Thoughts will be going
through my head like, why am I doing this, I should stop, I should
take a break, but I don’t know what compels me to keep going,
but I just keep going. And it’s almost like I have to be dragged
away from what I’m doing.” (Margaret).
Participants reported a number of additional cognitive factors
that influenced their behaviour. Five participants spoke about
forcing themselves to commence and continue with activity
engagement by using self-talk: “I’ve kept pushing myself longer,
my body is saying, ‘Hold up. Hold up. Hold up.’ And I’m going
‘No, no, no, no, no. I’m going to keep going.’” (Christine). Five
participants also reported either negative beliefs about pacing or
positive beliefs about overactivity. The most common belief was
that persisting with activity until task completion was easier than
pacing: “By getting all the shopping done on Tuesday, instead of
spreading it over Tuesday, Wednesday, Thursday, Friday, it’s just
a whole lot easier.” (Christine). However, 4 participants spoke
about either a desire to or knowledge of how to implement pacing
but unsuccessful attempts to change their behaviour: “I’d like it
changed…I don’t want it just to be good and bad [pain days
because I do too much]…I’d like to break it…not a good and bad
but a nice level…I’ve wanted it, yeah, for a while.” (Emma).
2.2.2. The impact of overactivity on daily functioning
All participants discussed the negative impact of pain aggrava-
tions, caused by their behaviour, on daily function. Six partic-
ipants reported that their flare-ups had a negative impact on their
mood. Five of the participants reported a depressed mood. Ben
said “When you crash and burn you crash hard, and that can be
very devastating,” and Sally identified: “I can go down, I can get
quite miserable.” Five participants also reported irritability and
frustration: “Oh [during a flare up] I’m cranky and snappy…the
more pain you are in the snappier you are.” (Christine). Five of the
8 participants indicated that their pain exacerbations increased
reactive pain coping: “Cause when I’ve hit the wall…that’s when
I’ve got to really start pushing.” (Sally). Four participants reported
taking pro re nata medication secondary to flare-ups; a further
participant spoke about being tempted to take extra opioid
medication during a flare-up, and 2 of the participants reported
being reliant on opioid medication to be able to function: “In the
mornings I can’t get out of bed until I’ve had [my opioid
medication], and it’s started to work a little; then I can actually
move.” (Christine). Lyn stated that her medication regime
reinforces her overactivity behaviour, which suggests that there
may be a bidirectional association between overactivity behaviour
and opioid usage: “I take mymedications, it kicks in, I do asmuch
as I can before the break through pain, and then I lie down. I take
my afternoon dose that gives me, what I call, it’s like a high…and,
then, I really overdo it, like, you know, cleaning, kids.” Participants
also reported using coping strategies such as alcohol, cigarettes,
and caffeine and presenting to the emergency room of their local
hospital to cope with their pain.
Seven of the 8 participants described periods of incapacitation
when they were unable to carry out activities of daily living and
basic activities secondary to severe pain aggravations. Sally
provided this description: “I won’t say it’s easy each morning or
evening after [I’ve done too much]. Sometimes, it’s diabolical and
I’ve got nothing left inme to cook…when I get inside, the first thing
I do is have a shower, because if I don’t I can’t later once I’ve
stopped. Sometimes, I don’t even get the dinner done. I’ve had it
on the stove, turned it off and gone and laid down, and that’s it.”
Three participants noted their need to rely on others and a loss of
Table 4 (continued)
Superordinate and subthemes Sally Christine Emma Elisha Ben Margaret Lyn Andrew Total
Autonomous activities are easier to pace x
Positive outcomes of pacing x x x x x x x x 8
Improvements in pain x x x x x x 6
Increased activity levels and productivity x x x x x 5
Sustainable routine x x 2
Increased exercise tolerance x x 2
Improvements in overall health and quality of
life
x x x x x 5
Sense of accomplishment x 1
Improvements in mood x x x x 4
Increased energy x 1
Improved sleep pattern x 1
Decreased catastrophizing x x 2
Negative outcomes of pacing
implementation
x x x 3
Increased feelings of being overwhelmed x 1
Limits the amount of activity one can achieve
immediately
x 1
Goals not being achieved in set time frame x x 2
Family member’s prompting can become
annoying
x 1
Superordinate and subthemes are presented in bold and italics, respectively.
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independence: “My partner has to helpme have showers…it gets
quite bad.” (Elisha). Three participants also reported being able to
do less over time: “Like, I went back to rock and roll, dancing…I
did four weeks in a row and just got less and less, the amount of
time I could do it. And the recovery was three days after it.” (Lyn).
Seven of the participants stated that their behaviour had negative
social consequences, with 5 reporting a negative impact on their
relationship with others: “It has a terrible impact on the people
around you.” (Ben). Sally reported completely withdrawing from
people, and both Emma and Lyn stated they had decreased their
participation in social activities, as their pain exacerbations had
made themunreliable: “I don’t like to plan and say, ‘Yes, I’m coming’
’cause I don’t know. I could have a bad day and not attend…I don’t
wanna let the person down ’cause I’ve let a few people down when
I’ve said ‘yes,’ so I’ve stopped doing it.” (Emma). Participants also
reported impacts on physiological functions including sleep and
energy levels. Three participants reported poor sleep quality, and an
additional 2 participants described having large fluctuations in their
sleep. Christine spoke about how task rumination affected her sleep
quality: “I have trouble sleeping, because theminute I closemyeyes,
that’s all I’m thinking about—what I’ve still got to do, what I have
been doing, what I’ve got to do tomorrow.” Emma reported that
poor sleep was related to having aggravated her pain earlier that
day: “My sleep can be from three hours up to seven hours…if I’m in
pain, yeah I’ll have a bad night.”
There was a suggestion that overactivity may increase fear-
avoidance behaviour where individuals’ catastrophic interpreta-
tion of pain gives rise to avoidance of movements or activities
based on fear.58 Four participants reported catastrophizing
thoughts about pain. Ben described how severe pain exacer-
bations can magnify cognitions: “But yeah, you do worry about
your physical state. You start to really think, ohman, canmy heart
take this? You feel like you’re doing really bad damage.” Margaret
and Lyn reported avoiding nonessential activities that had
aggravated their pain in the past. Lyn said: “Like, I went back to
rock and roll, dancing. And the recovery was three days after it.
So I thought—I love it, I want to do it, but it’s not worth the
suffering.” Both Andrew and Lyn also reported that there is more
of a temptation to avoid activity during a pain exacerbation: “I will
restrict what I dowhen I’m really suffering for it. You sort of realise,
okay, well, if I sit in this chair for too long it’s going to continue
being really sore, if I move too quickly [I will make things worse],
and I [just] go back to bed.” (Andrew).
Participants reported a few positive consequences that have
resulted from overactive behaviour. Half of the participants
reported feeling closer to their premorbid self during their high
activity periods, which made them feel more normal. For
example, Lyn stated: “Well, you get that window where you can
be yourself…you have still got pain, but it’s not that intense pain…
so…I get up and might have a dance you know.” Half of the
participants also reported that they felt a greater sense of
achievement when tasks were accomplished faster: “[The
positives are] short term results…immediate gratification. You
can pat yourself on the back a bit, I suppose.” (Ben).
2.2.3. The value of pacing as a treatment strategy for
individuals who are habitually overactive
Participants were interviewed 3 to 6 months after completing the
pain management program to explore the value of activity pacing
as a treatment strategy for them. All participants indicated that
they understood the pacing concept after the pain management
program: “It’s about recognising your pain before it gets to the 10,
and doing things to, sort of, decrease it.” (Lyn). Six of the 8
participants stated that they thought pacing was a useful coping
strategy and intended to use the strategy after the program:
“[I thought it was] definitely a good idea.” (Margaret). Christine
was initially sceptical of the value of pacing “Oh, I thought that it
wasn’t going to work,” and Elisha thought that pacing meant
slowing down and that it would interfere with her paid
employment: “Pacing—I just do everything at full pace, so just
sort of slowing it down…pacing is almost impossible because of
my work schedule…like it does take a lot longer.”
Only half of the participants felt that they were able to
implement pacing as it was taught during the program. These
individuals indicated that they frequently used pacing strategies
that were preplanned and quota-contingent (ie, a pacing strategy
is used once an individual has achieved a predetermined amount
of activity). For example, Andrew provided this description: “Well,
if I had a big list of stuff I found that I was writing it down…if I was
working on a car I’d do it for a bit, okay, well, no, I’ll take a bit of
a break. Okay, I’ve got to go and do a bit of paperwork.” While
these participants indicated that they had learnt to pace activity
effectively, 2 of the participants reported that they had initial
difficulties changing their behaviour: “For me coming home it was
easier said than done. Just coming out of a place that is already
structured, into a place that is not.” (Ben).
The remaining 4 participants reported either infrequent or
incorrect use of pacing strategies. Christine reported being able
to implement pacing strategies; however, the strategies used
were pain-contingent (ie, decisions made to cease and initiate
activity were based on pain severity), which was not recom-
mended during the program: “Now I only work to a certain level of
pain and then take the break and work through that and then get
up and continue the activity.” Both Sally and Lyn reported that
they had increased their general use of pacing but that they were
unable to completely change their behaviour: “Thoughts and
understanding [about pacing] were awesome. I picked it up and I
really grasped it. The only problem I had was [laughs] putting
those into practice…I still do pace…just sometimes it doesn’t
work.” (Sally). Elisha was only able to implement an infrequent
specific pacing strategy that was used outside of her paid
employment: “Now I do meditation…that’s one way of like trying
to stop…so I suppose that’s how I pace…every second Tuesday
night, I go to meditation.”
Participants discussed a number of skills that they felt they
needed in order to pace. Seven of the 8 participants stated that to
be able to pace, they needed to be more mindful of their habitual
thought patterns and to be able to challenge and change these
thoughts or change the way they react to these thoughts. Andrew
provided this example of changing his self-talk during activity:
“You’ve got the whole thing about re-educating yourself and your
thinking…you know, like the brain thinking, well, you’re not being
productive. Re-education—‘okay, well, hang on, take a break,
slow down, sit down, have a 10 minute break’ instead of ‘I could
be doing this.’ Thinking, well, I’m using this 10 minutes to give my
body a bit of time to recover before I go at it again.” Four
participants also reported that in order to pace, they needed to
accept their current level of functioning and set realistic goals:
“[You need to learn] that you do have limits, accepting that you
have limits is more important. Working with what you have rather
than what you have not…accepting that, okay, well I can’t do
that, or I can’t do that today.” (Sally).
Participants also discussed the barriers and facilitators of
pacing implementation. Five participants reported that changing
their premorbid personality traits was their main barrier. For
example, Sally explained: “[The] barriers [I have are] with myself
more than anything…being a person like I am, you can’t just sit
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there and watch the dust pile up…it’s something that I can’t
ignore, it’s something that frustrates me quite badly, to the point
where I will harm myself by going the extra…it’s very hard to
change yourself.” These individuals believed that visual/verbal
prompting, further assistance from health professionals, and
support from family were necessary to make a lasting change in
their behaviour. Emma stated: “I was writing it on my arm…I am
eventually getting a tattoo put there for pace…so it was on my
arm for a while, so every time I looked it sort of clicked, okay, I’ve
got to remember. So that actually became very helpful.” Both Lyn
and Sally reported difficulties changing their medication usage,
which they believed increased their overactivity tendencies. Lyn
explained: “I can pace during the day, but when it comes to the
afternoon, for some reason, when I take my [opioid medication] it
will give me a big boost…and then I’ll work to the stage where the
pain has just kicked in so quick and then I’m lying down…I
wanted to decreasemy opiates, but I’m back to where I started…
because I just can’t function.” Sally stated: “I find that extra bit [of
activity], even if it means taking extra pain relief…totally naughty
and I have not learned—oh well I did learn, I just know that I’m not
following [it] like I should be.”
All participants reported that the positive outcomes of pacing
implementation greatly outweighed the negative. Six of the
participants reported improvement in their pain includinga reduction
in flare-ups and decreased pain intensity: “[I’m in] 150 times less
pain.” (Andrew). Five of the participants reported a more consistent
level of activity that resulted in increased productivity. Andrew
reported: “I would say I’m at least a hundred times more active
now…I might be having, you know, a couple of extra coffee breaks
but in the long run I’m getting a lot more done.” Christine described
how pacing enabled her to increase her participation in leisure and
social activities: “I used to spend a morning every week at pottery
and by pacing myself through the morning with the pottery I’m able
to continue functioning, whereas before I used to do—whole lot
more than what I do now in the pottery session, and I was lucky if I
could get back there the following week ’cause I couldn’t last
through the entire session, so pacing has really made a huge
difference.” Both Emma and Ben felt that pacing enabled them to
have a sustainable routine, and Ben and Lyn reported that pacing
enabled them to increase their tolerance for exercise: “It just really
helps youproceedwith building on things you couldn’t otherwisedo
and building in a way that’s sustainable…the biggest thing for me
has been the improvements, especially with things like exercise.”
(Ben). Four participants reported improvement in mood: “I think
definitelymymood has improved…I getmore depressed…when I’m
unable to do things or when I want to do them, and that doesn’t
happen as much anymore.” (Margaret). Five participants reported
improvements in their overall health andquality of life. Andrewsaid: “It
has made a big difference,” and Margaret stated: “It has had
a massive impact on my life.” The participants who were unable to
completely change their overactivity behaviour reported fewer
improvements. Interestingly, Christine, who was using pain-
contingent pacing strategies, reported similar improvements to the
participants who used quota-contingent pacing strategies. Only 3
participants reportedanynegative aspectsof pacing implementation.
Participants reported a single task can take longer to complete and
that this results in goals not being obtained in a set time frame: “[The
negatives are] not getting it done on time, when I want it to.” (Emma).
3. Study 2
To provide further insight into the value of activity pacing as
a treatment strategy (ie, the third overarching research aim), we
identified a group of individuals with chronic pain who had learnt
to effectively pace activity. In study 2, these participants were
interviewed to explore (1) how individuals learn to pace activity
effectively and (2) their beliefs about the long-term impact of
pacing on daily function, both positive and negative.
3.1. Methods
3.1.1. Participants
Participants were purposively recruited from a cohort of patients
receiving either inpatient or outpatient treatment at a multidisci-
plinary pain centre in a major metropolitan tertiary hospital in
Australia. Patients were determined to be eligible for the study if
they demonstrated an “optimal” approach to activity (ie, they
paced activity effectively and neither avoided activity nor engaged
in high levels of overactivity) as determined by a member of the
multidisciplinary team after an interview-based assessment. To
determine eligibility for the study, during this interview-based
assessment, patients were questioned about the pacing strate-
gies they used, how often they experienced a pain exacerbation
after certain activities, how these pain exacerbations affected
their function and how long it took them to recover, and whether
they had ceased or reduced certain activities because of pain and
the reasoning for this. Additional inclusion criteria comprised the
following: (1) persistent pain for at least 3 months, (2) able to
communicate in English, (3) 18 years and above, and (4) able to
provide written informed consent. The study was explained
verbally to eligible patients, and an information sheet and consent
form were provided. As with study 1, patients who provided
informed consent were required to fill in a demographic form and
the PARQ31 before further data collection. Participants’ scores on
the PARQwere then used to support the classification of patients
as having an “optimal” approach to activity. Participants were
required to have a higher score on the PARQ pacing subscale
than both the confronting and avoidance subscales to be eligible
for further participation and inclusion in qualitative data analysis.
This supported the idea that these participants weremore likely to
habitually use pacing strategies than they were to habitually avoid
activity or be overactive. A total of 11 patients were identified and
approached to participate in the study. Three patients were
excluded based on their score on the PARQ, resulting in a total of
8 participants. Participant’s characteristics and PARQ scores are
presented in Table 5.
3.1.2. Procedure
Participants were interviewed by one of the authors (K.S.B.) either
in person or over the phone. The interview was open-ended and
semi-structured. Participants were encouraged to provide
examples of their experiences, with questions based on 3 broad
topics: (1) how participants approached activity when in pain, (2)
their thoughts and beliefs about why they behaved in this way,
and (3) their thoughts and beliefs about the positive and negative
consequences of this behaviour. As with study 1, interviews were
digitally audio-recorded, transcribed verbatim by a transcription
company, and sent to participants to confirm accuracy. Inter-
views lasted from 12.15 to 19.25 minutes. Three of the
participants in this study made minor modifications to their
transcript, which were incorporated into the final version of
transcripts before analysis. The Royal Brisbane and Women’s
Hospital’s Human Research Ethic Committee (Number: HREC/
11/QRBW/134) and The University of Queensland’s Behavioural
and Social Sciences Ethical Review Committee (Number:
2011000784) approved the protocol for this study and study 1.
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3.1.3. Measures, data analysis, and trustworthiness
The same measures and data analyses used in study 1 were
used in this study. Participants’ demographic information was
collected, and the PARQ31 was used to support the classifi-
cation of participants as having an “optimal” approach to
activity. Interpretative phenomenological analysis49 was used
to analyse the data with 2 of the authors (N.E.A. and K.G.)
independently analysing each transcript according to the
procedures outlined by Smith et al.51 The trustworthiness of
findings was once again established through the use of a semi-
structured interview script, member-checking, and 3 forms of
triangulation (methodological, multiple-analyst, and interpro-
fessional triangulation).
3.2. Results
The number of occurrences of superordinate and subthemes
across individual cases for each main theme is displayed in
Tables 6 and 7. All results relate to the third research aim (ie, the
value of activity pacing as a treatment strategy) and are organised
within 2 main themes that address this research aim: (1) why
certain individuals habitually pace their activities and (2) the
impact of pacing on daily functioning. Recurrent themes (ie,
themes endorsed by at least half the participants) and additional
themes that aid in understanding these themes are discussed in
detail below.
3.2.1. Why certain individuals habitually pace their activities
All participants stated that they were initially overactive after
pain onset, and half of the participants mentioned that this
overactivity behaviour was related to their premorbid person-
ality. For example, Sarah stated: “I would’ve done it normally
years ago in one hit…the old way, I think it was more that I’ve
always been a person to get up and go and do things…that was
how I was brought up.” Study participants identified 2
mechanisms of change for them. Three of the participants
spoke about how the change in their approach to activity
resulted from a gradual adaption to pain over time. The
remaining 5 participants reported that they had made
a conscious effort to change overactivity behaviour at an
identifiable point in time.
All of the individuals who indicated that their pacing behaviour
resulted from a gradual adaption to pain stated that while they still
persist with activity despite pain, their acceptance of their
physical limitations prevents them from persisting with activity
to the point of severe pain aggravation. Jane stated: “I guess over
the years I’ve changed things constantly to suit whatmy body can
do and I guess from that point of view this is what I’ve got to at this
stage…I know I can’t climb up the ladder to do it or get down on
the floor to do it…so they are the sort of things I’ve got to try and
overlook.” These participants stated that they adapted over time
in order to maximise their ability to participate in activities by
learning from experience: “It is just trial and error, and a lot of error,
mainly…now, we prioritise what you’ve got to do and how you’re
going to do it, and when you’ve got to do it. So you can get as
much done in a certain amount of time.” (Luke). Both Luke and
Jane reported that they seek out and use information to help
modify their behaviour. Luke stated: “It’s just [pain] programs like
this that you might get just a smidgeon of little bits of information,
and you might go to somewhere else and get a another little bit of
information, and you put them all together yourself to suit
yourself.”T
a
b
le
5
D
e
m
o
g
ra
p
h
ic
s
a
n
d
P
A
R
Q
re
s
u
lt
s
fo
r
p
a
rt
ic
ip
a
n
ts
in
s
tu
d
y
2
.
P
se
u
d
o
n
ym
G
en
d
e
r
A
g
e
,
yr
P
a
in
d
u
ra
ti
o
n
,
yr
P
a
in
lo
c
a
ti
o
n
M
a
ri
ta
l
st
a
tu
s
H
ig
h
e
st
e
d
u
c
a
ti
o
n
E
m
p
lo
ym
e
n
t
st
a
tu
s
C
o
n
fr
o
n
ti
n
g
sc
o
re
P
a
ci
n
g
sc
o
re
A
vo
id
a
n
c
e
sc
o
re
Ja
ne
Fe
m
al
e
6
1
1
4
G
en
er
al
is
ed
to
ta
lb
od
y
pa
in
M
ar
ri
ed
/D
e
fa
ct
o
Te
rt
ia
ry
no
nu
ni
ve
rs
ity
U
ne
m
pl
oy
ed
du
e
to
pa
in
2
.7
1
4
.8
3
3
.3
8
S
ar
ah
Fe
m
al
e
5
7
3
.2
5
G
en
er
al
is
ed
to
ta
lb
od
y
pa
in
M
ar
ri
ed
/D
e
fa
ct
o
Te
rt
ia
ry
no
nu
ni
ve
rs
ity
U
ne
m
pl
oy
ed
du
e
to
ot
he
r
re
as
on
s
2
.1
4
4
.3
3
1
.6
3
K
el
ly
Fe
m
al
e
4
1
4
U
pp
er
lim
b
M
ar
ri
ed
/D
e
fa
ct
o
S
en
io
r
hi
gh
sc
ho
ol
ce
rt
ifi
ca
te
Em
pl
oy
ed
pa
rt
-t
im
e
2
.4
3
4
.1
7
2
.7
5
Ia
n
M
al
e
6
6
1
3
.2
5
H
ea
da
ch
es
,
ne
ck
,
up
pe
r
an
d
lo
w
er
ba
ck
,
sh
ou
ld
er
s,
bu
tt
oc
ks
,
an
d
le
ft
le
g
M
ar
ri
ed
/D
e
fa
ct
o
Te
rt
ia
ry
no
nu
ni
ve
rs
ity
R
et
ir
ed
2
.1
4
4
.8
3
3
.6
3
Lu
ke
M
al
e
5
3
2
2
H
ea
da
ch
es
,
up
pe
r
lim
b,
lo
w
er
lim
b,
ne
ck
,
up
pe
r
an
d
lo
w
er
ba
ck
M
ar
ri
ed
/D
e
fa
ct
o
Ju
ni
or
hi
gh
sc
ho
ol
ce
rt
ifi
ca
te
U
ne
m
pl
oy
ed
du
e
to
pa
in
3
.4
3
3
.8
3
2
.2
5
Je
nn
y
Fe
m
al
e
4
3
4
.5
Lo
w
er
ba
ck
,
bu
tt
oc
ks
,
ch
es
t,
up
pe
r
lim
bs
,
lo
w
er
lim
bs
D
iv
or
ce
d
Te
rt
ia
ry
un
iv
er
si
ty
U
ne
m
pl
oy
ed
du
e
to
pa
in
an
d
as
so
ci
at
ed
co
nd
iti
on
s
2
.2
9
4
.5
3
.5
Ja
m
es
M
al
e
6
4
2
A
bd
om
en
,
up
pe
r
an
d
lo
w
er
ba
ck
,
lo
w
er
lim
bs
D
iv
or
ce
d
S
en
io
r
hi
gh
sc
ho
ol
ce
rt
ifi
ca
te
R
et
ir
ed
1
.5
7
4
1
.3
8
S
te
ph
Fe
m
al
e
3
5
2
3
M
ig
ra
in
es
,
ne
ck
,
up
pe
r
lim
bs
,
lo
w
er
ba
ck
M
ar
ri
ed
/D
e
fa
ct
o
S
en
io
r
hi
gh
sc
ho
ol
ce
rt
ifi
ca
te
U
ne
m
pl
oy
ed
du
e
to
pa
in
2
.1
4
3
.8
3
3
.3
8
P
A
R
Q
,
P
ai
n
an
d
A
ct
iv
ity
R
el
at
io
ns
Q
ue
st
io
nn
ai
re
.
July 2015·Volume 156·Number 7 www.painjournalonline.com 1225
  Copyright  2015 by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.
153
Five participants, who reported that the change in their
behaviour resulted from a conscious effort at an identifiable
point in time, reported that health professionals facilitated
a cognitive shift and a resultant change in their behaviour.
James stated: “I did the different programs up [at the hospital]
and learned a lot about [pacing]…I guess I was doing it
intuitively to a certain extent. If I was in pain I would slow down.
But, I mean, the fact that I do it when I am not in pain…it is
something I have learned…the thing is just getting the mindset
that you can achieve more, but just do it in smaller bits.” Three
of these participants discussed initial difficulties they had
changing their behaviour. The reasons for these difficulties
varied. Both Jenny and Steph spoke about difficulties changing
premorbid personality traits: “It was a slow process to
habitualize…I found myself involved in an activity or task, and
then—I’m a completer/finisher kind of personality, and I’d be
charging to just get this finished. Then I would remember that I
should rest. I’d have to constantly remind myself, and I had
Post-It notes up all over the house to remind me to just sit down
for a minute.” Jenny went on to describe an interim period of
change that required dedication and commitment: “I don’t think
you can—anybody can—affect major change in the way their
routine, the way that they live their lives, regardless of pain,
without that sort of interim process. You can have all the will in
the world, but if you don’t enact processes to help routinize that
change, it’s never going to hold in the long-term…it takes work,
and it takes initial commitment to yourself.” Three participants
discussed how pacing became easier once the process had
Table 6
Themes endorsed by participants in study 2 for the main theme: why certain individuals habitually pace activity.
Superordinate and subthemes Jane Sarah Kelly Ian Luke Jenny James Steph Total
Previously engaged in overactivity behaviour x x x x x x x x 8
Initially overactive following pain onset x x x x x x x x 8
Overactivity behaviour related to premorbid
personality
x x x x 4
Approach to activity resulted from gradual
adaptation to pain over time
x x x 3
Persists with activity in spite of pain but
accepts physical limitations
x x x 3
Adapted way of doing activities over time by
learning from experience
x x 2
Adapted over time to maximise activity
participation
x x 2
Seek out information to modify behaviour x x 2
Approach to activity resulted from conscious
effort to change overactivity behaviour
x x x x x 5
Health professionals facilitated a cognitive
shift and change in behaviour
x x x x x 5
Reported difficulties changing behaviour x x x 3
Interim period to change that requires
dedication and commitment
x 1
Pacing easier once process has become
habitual
x x x 3
Environmental/social influences x x x x x x 6
Feels comfortable accepting support from
others
x x x 3
Communicates effectively with social network
about functional capacity and needs
x x x x x 5
Supportive social network x x x x 4
Desire to support husband increases
motivation to adapt
x 1
Psychological flexibility x x x x x 5
Able to modify plans when disrupted x 1
Mindful of pain levels during activity x x 2
Mindful of body signals x x x x 4
Cognitive defusion from task rumination x x x 3
Occasionally does toomuch and exacerbates
pain
x x x x x 5
More likely to spend longer on an activity if it
is enjoyable
x x 2
Overactivity results from desire to avoid
negative judgement of others
x 1
Overactivity results from perceived task
urgency
x x 2
Sense of accomplishment can outweigh pain
increase
x 1
Overactivity results from lack of awareness/
concentration
x 1
Superordinate and subthemes are presented in bold and italics, respectively.
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become habitual: “I, sort of, just do it naturally, now…it is just
the way I live my life.” (James).
Six of the 8 participants indicated that environmental/
interpersonal factors facilitated their ability to pace activity. These
individuals stated that they had a supportive social network but
explained that they felt comfortable accepting support from
others and were able to communicate effectively with their social
network about their functional capacity and needs. “[You need to]
be brutally honest about what you need…because [people] do
feel impotent; they want to help, but they don’t know how. Now I
could’ve either completely blocked them out, because it was all
too hard, or I could be brutally honest about what was going on
with me, and allow them to help.” (Jenny). Jenny and Steph
stated that changing social perceptions was an obstacle of
implementing pacing that they had to overcome. Steph
explained: “If [you’re] trying to explain to the family, ‘No, I have
to do less, notmore,’ quite often it’s, ‘Well, that’s not going to help
us’…[Pacing] can look quite erratic because they can’t observe,
necessarily, the level of pain [a] person’s in.” Jenny stated: “[You
have] to first educate your friends and your family about, this is
what you need to do; this is how you need to live your life.”
Five of the participants identified aspects of psychological
flexibility in themselves, which they believed improved their ability
to pace activity. Luke reported being able to modify his plans
when disrupted by visitors: “Nine times out of ten someone
comes and stuffs that routine up. So—yeah, you just do what you
can, and come in and rest, go back out and do a bit, have a rest.”
Participants reported being mindful of their pain levels during
activity and their body signals. Three people also discussed
strategies that they used to disconnect or distance themselves
Table 7
Themes endorsed by participants in study 2 for the main theme: the impact of pacing on daily functioning.
Superordinate and subthemes Jane Sarah Kelly Ian Luke Jenny James Steph Total
Positive impact on pain x x x x x 5
Less pain x x x 3
Higher pain threshold during activity x 1
Reduction in flare-ups/less pain variation x x x x 4
Positive impact on mood x x x x x x x x 8
Improved mood x x x 3
Decreased flare-ups reduce irritability/
frustration
x x x x x 5
Increased emotional stability x x 2
Decreased stress x 1
Improved self-worth x 1
Positive impact on physical function x x x x x x x x 8
Consistent level of activity/increased
reliability
x x x x 4
Increased activity levels and productivity x x x x 4
Able to complete tasks/sense of
accomplishment
x x x x 4
Increased independence x 1
Still able to function if pain is exacerbated x x 2
Facilitates engagement in social activities and
meaningful life roles
x x x 3
Positive impact on physiological functions x 1
Improved sleep quality x 1
Decreased fear-avoidance x x x 3
Decreased catastrophising x x x 3
Associated with positive pain coping x x x x x x x x 8
Has refined and found successful coping
strategies
x x 2
Coping strategies incorporated into daily
routine to increase function as opposed to
a reaction to pain
x x x x 4
Reduction in flare-ups decreases need to use
reactive pain coping
x 1
Does not take pro re nata medication x x x 3
Reduction in medication and associated side
effects
x x x x 4
Does not take medication to maintain level of
function
x x 2
Reduction in emergency room presentations x 1
Increase self-efficacy x x 2
Negative consequences x x x x 4
Negative impact on momentum x x 2
Frustration secondary to a single task taking
longer to complete
x x 2
Being mindful of pain can negatively impact
on mood
x 1
Superordinate and subthemes are presented in bold and italics, respectively.
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from their rumination about task completion, otherwise known as
cognitive defusion strategies. Steph spoke about using pleasur-
able activities: “If I’ve been stuck at home and can’t do enjoyable
activities; you fixate more on the things that you have to do.
Whereas if you’re able to get out more, if you’re able to do
pleasurable activities…you tend to be less intensely focussed on
it. You’re not seeing it everywhere all day.”
Five of the participants reported occasionally doing too much
and exacerbating their pain, thus deviating from how they
typically habitually approached activity. Three of these 5
participants related their occasional overactivity behaviour to
certain tasks including enjoyable activities and tasks that were
perceived as being urgent. Steph explained: “There will be a case
of lots of things have to be done, and not things that you can put
off for another day, you have no clean clothing left…you have no
food in the fridge, that sort of thing…there are times where I will
break out of [the way I normally do things] because I can’t not
break out.” And Ian stated: “The thing I would go overboard more
than anything else is on the computer. Before all this started…I
[worked in] computer graphics…but I still love it.”
3.2.2. The impact of pacing on daily functioning
Five of the participants believed that pacing activity had a positive
impact on pain. Since altering their overactivity behaviour, half of
the participants reported a reduction in flare-ups: “I’m not going
through these wild swings of pain” (Jenny), and 3 of the
participants reported being in less pain on average: “If I didn’t
pace, I would be in a hell of a lot more pain than I am day-to-day. I
know that.” (James). Three participants reported improvements
in depressed mood, and 5 indicated that a reduction in flare-ups
improves irritability and frustration: “Obviously if your pain is less
your mood is a lot better.” (Ian). Steph and Jenny also reported
being more emotionally stable since using pacing: “It might take
me all day to get the washing done, but I’m getting the washing
done. Rather than getting halfway through it, and just crying in
a heap in the corner. I know what I prefer” (Jenny).
Four participants spoke about how pacing enabled them to
maintain a consistent level of activity and to increase their
reliability: “[Pacing] enables me to get through the course of the
entire day, and get things done.” (Jenny). Half of the participants
also believed that pacing enabled them to do more activity and
increased their productivity. Jenny stated: “I’d be doubling the
amount of activity,” and Ian said: “I find that [pacing] is the way to
go. If I was to keep going at a certain rate I’d be out…yeah, I
certainly get more done…just say on a tuckshop day, without
pacing, I’d probably be out of the game by 10.30 AM.” Three of the
participants explained how pacing enables them to engage in
social activities and have meaningful roles, and 5 of the
participants reported that being able to complete desired tasks
can foster a sense of accomplishment: “You can spread [an
activity] out and still feel like you’ve accomplished something
every day rather than accomplishing something in one day but not
being able to do something for the next two days…if you can
spread it out, you’ve accomplished something Monday, Tuesday
and Wednesday.” (Kelly).
Participants reported that pacing had an impact on the way
they coped with pain. Participants reported that they had refined
and found successful coping strategies that were incorporated
into their daily routine to increase function as opposed to using
reactive pain coping. Jenny reported: “I’m not in the emergency
room anywhere near as much as what I used to be.” Two of the
participants reported not taking any pain medications: “Most of
the painkillers…don’t really work long-term…so as far as I’m
concerned, it’s a bit of a waste of time” (Luke). A further 3
participants stated that they did not take pro re natamedication: “I
don’t increase my medication, I have a set medication” (Ian), and
4 participants indicated that pacing had enabled them to reduce
their pain medications: “I don’t have to take as many pain meds,
because I’m not pushing my body to those extremes” (Jenny). In
addition, Steph and Jenny described how pacing had increased
their self-efficacy: “I can improve my condition by keeping activity
levels within certain realms for my pain to be in certain realms…it
has helped my [pain] management.” (Steph).
Only 3 participants reported any negative aspects of pacing.
Kelly and James reported that pacing can increase frustration
when a single task takes longer to complete: “The only thing is
sometimes it can be frustrating…when you really want to get
something done.” (James). Kelly and Ian also commented that
pacing can negatively impact on momentum: “Because things
take so long to do and I think sometimes I tend not to finish them
because I think, well, it’s gonna take me an hour to do.” (Kelly).
4. Discussion
A qualitative research design and IPA were used to gain an
understanding of the human lived experience of individuals with
chronic pain who habitually engage in overactivity behaviour.
Two studies were conducted to provide insight into (1) why
certain individuals develop habitual overactivity patterns in
response to pain, (2) the impact of overactivity on daily
functioning, and (3) the value of activity pacing as a treatment
strategy for this population. Although a number of themes were
common, many themes were distinctive to certain individuals
revealing the uniqueness of the experiences of participants.
Common themes that may provide a number of insights into
existing theories are discussed below.
All participants in study 1, who were habitually overactive,
believed that their overactivity behaviour was part of their
premorbid personality. These individuals reported engaging in
high levels of activity before developing chronic pain, identified
with being hard working and successful, and described
perfectionist and obsessive personality traits. All participants in
this study also reported that environmental/interpersonal factors
influenced their behaviour. Participants reported a desire to avoid
being viewed as lazy or incapable, were reluctant to rely on others
for support and reported difficulties changing others’ expect-
ations and perceptions of their functional capacity. In study 2,
individuals who paced activity effectively indicated that they felt
comfortable accepting support from others and were able to
communicate effectively with their social network about their
functional capacity and needs.
Recently, Andrews et al.2 applied an attachment theory
framework to examine the notion that some individuals are
inherently more likely to develop habitual overactivity tendencies
in response to pain. They found that higher levels of preoccupied
or fearful attachment were associated with higher levels over-
activity in a chronic pain sample.When combinedwith research in
healthy samples that has linked higher levels of preoccupied or
fearful attachment to overcommitment to work,35 perfection-
ism,1,47,56,60 and burnout,44 the results of their study support the
idea that overactivity is an enduring pattern of behaviour that is
related to certain insecure attachment patterns. This is in
accordance with the Attachment-Diathesis Model of Chronic
Pain,34 in which an individual’s attachment pattern predisposes
specific pain appraisals that, in turn, impact on cognitions, affect,
and support seeking, which together influence behaviour and
adjustment to pain.
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All participants in study 1, who were habitually overactive, also
identified aspects of psychological inflexibility in themselves
including struggling to accept their current limited functional
capacity, experiential avoidance, difficulty set-shifting, and being
so focussed on a single activity that this negatively affected others
areas of their life. McCracken31 recently proposed that the
psychological flexibility model is a potential framework for
understanding activity patterns in chronic pain. Psychological
flexibility can be defined as the capacity to persist or change
behaviour in away that includes conscious and open contact with
thoughts and feelings, in addition to an appreciation of what the
situation affords in relation to one’s goals and values.19,30
Aspects of psychological inflexibility could be thought of as
psychological experiences that are barriers to behavioural
change for insecure individuals who are habitually overactive.
Being mindful and able to accept one’s functional capacity were
reported as skills needed to pace activity by participants in both
studies. McCracken andMorley30 outlined how the psychological
flexibility model can integrate psychological experiences and
empower existing treatments as opposed to representing
a contrasting causal model. Participants in the current studies
did not believe that there were multiple causes of overactivity
behaviour. Rather, they reported that their behaviour was part of
their premorbid personality and described multiple factors after
pain onset that influenced their behaviour and ability to change.
The psychological flexibility model has the potential to integrate
post-pain onset factors that are outlined in other models. For
example, suppressing thoughts about pain (which has been
associated with persisting with activity despite pain15,16), could
be thought of as experiential avoidance. Moreover, ideal-other
self-discrepancy (which has been associated with overactiv-
ity21,26), could be considered a form of poor acceptance and also
appears to support the influence of interpersonal factors (linking it
back to attachment theory).
An important finding was that being able to alter habitual
overactivity behaviour is not effortless; it is exacting. Only 3 of
the 8 participants in study 2 (ie, those who paced activity
effectively) reported learning to pace activity without support
from health professionals. Half of the participants in study 1,
who were habitually overactive, reported either a desire or
knowledge of how to implement pacing, but unsuccessful
attempts to change their behaviour before undergoing treat-
ment. After attending a pain management program, only half of
the overactive participants were able to implement pacing as it
was taught during the program. Nearly all participants who
successfully changed their behaviour in both studies reported
initial difficulties.
This suggests that providing education alone on pacing to
chronic pain patients who engage in overactivity behaviour may
not be effective in eliciting behavioural change. Key factors that
participants believed contributed to the development and
maintenance of their overactivity behaviour should be consid-
ered to support overactive patients to make lasting changes
in behaviour. Peilot et al.40 described an attachment and
mindfulness-based cognitive therapy that aided 10 patients with
chronic pain, who had not benefitted from conventional pain
treatment, to initiate behavioural change. Incorporating treat-
ment such as attachment-based interventions34 and accep-
tance and commitment therapy,32 to address psychological
inflexibility and interpersonal factors influencing behaviour, in
the contemporary clinical context may support more habitually
overactive patients to make lasting changes in behaviour. As
some participants believed that additional factors influenced
their behaviour, which seemed unique to those individuals, our
findings also support listening to and understanding an
individual’s experience before implementing a particular treat-
ment model.
Although implementing pacing may be challenging for those
who are habitually overactive, the results of this study support
the value of activity pacing as a treatment strategy. In study 1,
participants who were habitually overactive reported several
negative ramifications of their behaviour. Participants de-
scribed periods of incapacitation secondary to severe pain,
loss of independence, cessation of social activities, negative
affect, increased fear-avoidance, lack of energy, and disturbed
sleep. Participants indicated that their pain exacerbations
increased reactive pain coping and reported using alcohol and
cigarettes and presenting to the emergency room of their local
hospital to cope with pain aggravations. Results also sug-
gested that there may be a bidirectional relationship between
overactivity behaviour and opioid dependence. Participants
who were able to change their overactivity behaviour after the
pain management program reported that implementing pacing
had an appreciable impact on their life. The majority of
participants reported a reduction in flare-ups and a more
consistent level of activity. Participants believed that this
resulted in lower levels of pain, increased productivity,
improvements in mood, increased participation in valued
activity, and improvement in their overall health and quality of
life. Participants in study 2, who had learnt to pace activity
effectively, reported similar improvements to participants in
study 1. These participants also reported a reduction in
emergency room presentations and opioid use.
These results are in line with quantitative examinations.3–5,12,22,27
However, some of the associations reported by participants in this
study have not been previously considered or examined quantita-
tively. In particular, participant reports suggest that overactivity
behaviour may be associated with decreased productivity, opioid
dependence, and emergency roompresentations. As these factors
contribute to the economic impact of chronic pain,42,43 the
quantitative examination of these associations is warranted. These
may also be key variables to consider in outcome studies thatwould
increase the likelihood of research in this area impacting on the
decisions of health care providers.
The findings of these 2 studies should be interpreted with
several caveats in mind. The findings are based on the
experiences of only a small number of people with chronic pain
who were receiving service from a tertiary pain clinic. Few men
also participated in the studies. Conducting 2 studies (with 2
different participant groups) and including a follow-up interview in
the first study helped to broaden our understanding of overactivity
as a phenomenon by considering different perspectives. How-
ever, some of the interviews were short (ie, 10 minutes); thus, the
data from these participants lacked richness and depth. While
steps were taken to strengthen the trustworthiness of findings,
the results are still subject to researcher biases; the data may be
interpreted differently by others.
Pain and the way that one copes with it is an individual
experience.36 As shown through this investigation, adopting
a phenomenological approach can increase our understanding
of lived experiences that can provide insight into not only how
variables may be related but also how individuals differ and why
not all individuals respond to certain treatments. Overall,
findings suggest that overactivity behaviour is complex,
influenced by multiple factors, impacts on multiple quality-of-
life domains, and can be difficult to change. Readers are
encouraged to reflect upon which findingsmight be transferable
from one individual to another and important to consider when
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both conducting quantitative investigations and interpreting the
results of future studies.
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Section 6: INTEGRATION OF NEW EVIDENCE  
160
Chapter 12: Summary, conclusions, and future directions 
 
12.1. Summary and discussion of findings 
Prior to the commencement of the body of work presented in this thesis, the evidence for 
overactivity as a construct in chronic pain was anecdotal. While it was accepted clinically that 
overactivity negatively impacted on an individual’s daily function, empirical evidence supporting 
this association was sparse. A treatment strategy that targets overactivity behaviour (i.e. activity 
pacing) was one of the most widely advocated treatment strategies in chronic pain management. 
However, there were a number of issues surrounding the definition of activity pacing and a lack of 
evidence supporting the usefulness of the treatment strategy. This thesis project was designed to 
provide answers to important clinical questions about both overactivity and the value of activity 
pacing as an intervention in chronic pain management. It involved a series of different studies, 
ranging from an initial systematic review, a cross-sectional study, a longitudinal five-day 
observational study, and two qualitative studies to enable an in-depth investigation of these 
questions. 
 
The initial systematic review presented in paper 1 examined the associations between self-reported 
activity-related behaviours in chronic pain and indicators of patient functioning. Results from this 
review found that self-reported endurance measures that were more reflective of overactivity were 
positively associated with higher pain intensity, poorer psychological functioning, and more global 
self-reported disability. This review provided preliminary support for the idea that while persisting 
with activity in spite of pain is a positive pain coping strategy, habitually doing too much and 
severely aggravating ones pain is associated with poorer functioning. In paper 2, the validity of 
using objective measures of physical activity as a measure of overactivity in cross-sectional 
examinations was discussed. This paper argued that solely using an objective physical activity 
measure to measure habitual overactivity or determine the occurrence of an overactivity period at a 
specific point in time is inadequate. However, combining objective activity data with pain scores 
could be used to determine when an overactivity period has occurred as a result of engaging in high 
levels of physical activity. The amount of times an overactivity period is observed in an individual’s 
data would be an indication of how often the individual engages in overactivity behaviour which 
could then be used to validate a self-report habitual overactivity measure. In paper 3, the ideas 
presented in paper 2 are expanded on to examine the validity of overactivity as a construct in 
chronic pain.  Result presented in paper 3 provided preliminary support for overactivity as a 
construct by finding an association between a self-report measure of habitual overactivity and: 1) a 
large variation in pain intensity ratings, 2) a large variation in objective activity across days, and 3) 
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prolonged activity engagement (i.e. high levels of physical activity or prolonged sedentary task 
engagement) followed by significant increases in pain repeatedly observed in an individual’s data 
over a five day period.  
 
The papers presented in section three provided an in depth examination of the effect of habitual 
overactivity on daily function. Findings from the qualitative investigations presented in paper 9 
provided more insight into the quantitative associations presented in this section. These findings are 
presented visually in Figure 2 and discussed below.  The arrows in this figure represent the 
theorised association between variables. It is acknowledged however that causality has not yet been 
determined and some relationships may in fact be bidirectional.  
 
Results presented in paper 4 provided insight into the way overactivity contributes to explaining 
disability by revealing that self-reported overactivity is associated with a number of self-reported 
difficulties participating in daily tasks (such as the ability to travel, participate in social activities, 
and lifting tolerance) but not with the performance skills used during these activities (i.e., walking, 
sitting, and standing tolerance). These results do not support the commonly held notion that 
overactivity leads to a reduction in physical capacity over time, but rather suggest that an 
association between overactivity and reduced participation exists. Results presented in paper 5 
support the idea that habitual overactivity behaviour does not result in increased productivity levels. 
Participants in the first qualitative investigation (paper 9) believed that the periods of incapacitation 
caused by their behaviour affected their reliability, their ability to participate in daily activities, and 
resulted in a loss of independence. They reported decreased participation in social/leisure activities 
leading to withdrawal. This is likely to impact negatively on psychological functioning (Coleman & 
Iso-Ahola, 1993; Pressman et al., 2009). An association between overactivity and poorer 
psychological functioning was supported by the systematic review presented in paper 1. 
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Figure 2. A visual presentation of the impact of overactivity on daily function (Andrews et al., 2015)
Overactivity 
Periods of 
incapacity and a 
large variation in 
activity across days 
Frequent severe 
pain exacerbations 
and a large 
variation in pain 
Sleep disturbances 
and fatigue 
Negative affect Increased 
average pain 
intensity 
Negative impact 
on relationships 
with others 
Negative impact 
on cognition 
Increased reactive 
pain coping: more 
emergency room 
presentations, 
increased PRN 
opioid use and risk of 
dependence, 
increased non-
prescription drug use 
Loss of independence, 
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ability to participate in 
daily activities 
Reduced 
participation in 
social and leisure 
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Negative impact on 
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participate in valued 
activity and role loss 
Negative affect and 
withdrawal 
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Overactivity was also associated with poor sleep (paper 4 and 6), and opioid use, whereby 
overactive individuals were more likely to be prescribed opioids at the time of data collection, use 
more frequent PRN opioid medication, and take a higher oral morphine equivalent daily dose than 
prescribed (paper 7).  Participants in the first qualitative study (paper 9) reported that the severe 
pain aggravations caused by their behaviour increased their reactive pain coping. They not only 
reported taking extra opioid medication to cope with severe pain aggravations but also used coping 
strategies such as alcohol, cigarettes, caffeine and presenting to the emergency room of their local 
hospital. Some participants also believed that severe pain aggravations contributed to poor sleep 
quality and fatigue levels. This is likely to then impact on cognitive capacity (such as the ability to 
concentrate and retain information) as a link between poor sleep quality and poor cognition has 
previously been established (McCoy & Strecker, 2011). A few participants in the first qualitative 
study did report cognitive difficulties. The relationship between opioid use and overactivity might 
further explain why habitually overactive individuals report poor cognitive functioning 
(Schiltenwolf et al., 2014).  Participants in the first qualitative study (paper 9) also believed that the 
severe pain aggravations caused by their behaviour increased their negative affect including 
irritability, frustration, and depressed mood which then negatively impacted on their relationship 
with others.   
 
Figure 3 illustrates the theorised way in which overactivity develops based on findings presented in 
paper 8 and the qualitative investigations. In paper 8, an attachment theory framework was applied 
to examine the notion that some individuals are inherently more likely than others to develop 
maladaptive approaches to activity engagement in chronic pain (i.e., activity avoidance and/or 
overactivity). Results revealed that higher levels of preoccupied or fearful attachment were 
associated with higher levels of both overactivity and avoidance. A direct association was found 
between attachment variables and overactivity, while the association between attachment variables 
and avoidance was mediated by pain catastrophising.  When combined with research in healthy 
samples that link higher levels of preoccupied or fearful attachment to over-commitment to work 
(Meredith, Poulsen, Khan, Henderson, & Castrisos, 2011), perfectionism (Andersson & Perris, 
2000; Rice, Lopez, & Vergara, 2005; Ulu & Tezer, 2010; Wei, Mallinckrodt, Russell, & Abraham, 
2004), and burnout (Pines, 2004), the results of this study support the idea that overactivity is an 
enduring pattern of behavior that is associated with an individual’s attachment pattern. The results 
also support the notion that individuals who are habitually overactive begin to avoid certain 
activities over time in the context of severe pain aggravations and increased levels of pain 
catastrophising. These results are in accordance with the Attachment-Diathesis Model of Chronic 
Pain (Meredith, Ownsworth, & Strong, 2008). This model proposes that an individual’s attachment 
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pattern predisposes specific pain appraisals which, in turn, impact on cognitions and support 
seeking which together influence behaviour and adjustment to pain. The hypothesised role that 
catastrophizing plays in the development of avoidance, is also in line with the fear-avoidance model 
of chronic pain (Vlaeyen & Linton, 2000) which was presented in chapter 1. 
 
As presented in paper 9, all participants in the first qualitative study, who were habitually 
overactive, believed their behaviour was part of their pre-morbid personality. These individuals 
reported engaging in high levels of activity prior to developing chronic pain; identified with being 
hard working and successful; and described perfectionist and obsessive personality traits. All 
participants also reported that environmental/interpersonal factors had an impact on their behaviour. 
Participants reported a desire to avoid being viewed as lazy or incapable, were reluctant to rely on 
others for support, and reported difficulties changing others’ expectations and perceptions of their 
functional capacity. These results support the idea that overactivity behaviour is inherent to an 
individual’s personality and related to that individual’s attachment pattern. In addition, in the first 
qualitative study, all participants identified aspects of psychological inflexibility in themselves 
including difficulties accepting their altered level of functional capacity, experiential avoidance, and 
difficulties set-shifting. Aspects of psychological inflexibility could be thought of as psychological 
experiences that are barriers to behavioural change for insecure individuals who are habitually 
overactive.   
 
Findings from the first qualitative study, presented in paper 9, also supported the notion that 
habitual engagement in overactivity behaviour may led to increased avoidance behaviour over time. 
Habitually overactive participants described how severe pain aggravations they experienced as a 
result of their behaviour often increased their pain catastrophizing, and their avoidance of 
participating in certain daily activities.  A subgroup of individuals with high levels of overactivity 
and high levels of avoidance were identified in both the cross-section and five day observation 
study data sets. This subgroup displayed the features of people who are overactive (i.e., larger 
variations in pain and objective physical activity) but also reported significantly higher levels of 
pain (paper 3), lower productivity levels (paper 5), and more self-reported difficulties participating 
in activities (paper 4). These findings provide some support for the notion that ‘high overactivity, 
high avoidance’ is an outcome of ‘high overactivity, low avoidance’, and that habitual engagement 
in overactivity can led to cessation and avoidance of certain activities which then further negatively 
impacts on function. 
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Figure 3. A visual presentation of how overactivity develops (Andrews et al., 2015)
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activity and 
productive tasks 
Overactivity A combination of 
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avoidance 
Higher average 
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reduced ability 
to participate in 
daily activities, 
and decreased 
productivity 
Pain onset  Increased pain 
catatsrophising 
Pain exacerbations 
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Psychological 
inflexibility 
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The final aim of this thesis was to explore the value of activity pacing as a treatment strategy for 
individuals who are habitually overactive.  An overarching theme of both qualitative studies was 
that being able to alter habitual overactivity behaviour is difficult.  However, participants in the first 
qualitative study who were able to change their overactivity behaviour after the pain management 
program reported that implementing pacing had an appreciable impact on their life. The majority of 
participants reported a reduction in severe pain exacerbations and a more consistent level of activity 
which they believed resulted in lower levels of pain, increased productivity, improvements in mood, 
increased participation in valued activity, and improvement in their overall health and quality of 
life. Participants in study two, who had learnt to pace activity effectively, reported similar 
improvements to participants in study 1 when questioned about the long-term effects of pacing 
activity. In addition, these participants also reported a reduction in emergency room presentations 
and reduced opioid use when they more consistently used pacing. 
 
The results of this series of studies suggest that activity pacing is a valuable treatment strategy for 
use with patients with chronic pain, and that habitually overactive individuals should be taught how 
to pace their daily activities. However, clinicians should be mindful that habitually overactive 
individuals do find pacing implementation difficult, and may need additional support to make a 
lasting behavioural change. This support could include prompting, support from family, and clinical 
interventions aimed at targeting factors that contribute to the development and maintenance of 
overactivity behaviour.  
 
12.2. Limitation of studies 
The results in this thesis should be interpreted with several caveats in mind. Samples consisted of 
adults with either heterogeneous pain or generalised pain impacting on gross movement. The 
majority of participants reported numerous pain sites, had been experiencing pain for an extended 
period of time, and reported moderate levels of disability. As such, it is unclear if results can be 
generalised to specific chronic pain conditions such as neuropathic pain and facial pain, or to 
subacute pain or paediatric pain populations.  A number of associations were investigated through 
cross-sectional analyses and there is thus a need for additional prospective studies to examine 
causation. The sample size for the five-day observational study was determined by pragmatics 
which resulted in some analyses being slightly underpowered. Conducting multiple statistical 
procedures on the same data set also increased the chance of making a type I error. Finally, a 
number of the methods used were new, and somewhat arbitrary cut-off points were chosen for 
categorisations. However, these cut-offs were clearly explained to enable replication 
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12.3. Implications of findings for clinical practice 
The results presented in this thesis improve our understanding of overactivity as a construct and 
how this behaviour impacts on function. This information can now be incorporated into education 
provided to individuals with chronic pain in clinical settings. These findings also highlight 
important outcomes health professional may want to consider when targeting overactivity behaviour 
in clinical settings.  
  
While results provide support for the value of activity pacing as a treatment strategy, findings from 
qualitative studies suggest that providing education about pacing to chronic pain patients who 
engage in overactivity behaviour may not be, on its own, effective in eliciting behavioural change. 
There is a need for new treatment protocols to be developed that target overactivity behaviour. 
Treatments incorporating a combination of pacing education, activity modulation strategies (e.g., 
activity scheduling, graded activity), acceptance and commitment therapy, and attachment-based 
interventions, combined with the use of vicarious learning from successful pacing graduates from 
pain management programs, maybe more effective in eliciting long-term behavioural change. It 
should be noted that there continues to be definitional issues surround the activity pacing construct. 
When developing and reporting on protocols that include pacing education as a component, the 
theoretical background (operant versus energy conservation), included pacing strategies, and goals 
of the intervention should be clearly documented (Nielson, Jensen, Karsdorp, & Vlaeyen, 2013).    
 
As the results presented suggest that overactivity is associated with opioid use and sleep, treatments 
that target overactivity behaviour could also be incorporated into sleep programs for individuals 
with chronic pain and used as an adjunct treatment for opioid rationalisation. It is recognised that 
there are currently not many sleep programs designed for people with chronic pain (Smith, Webster, 
Gallati, & Kushida, 2009; Smith, 2013) and there is a need for additional treatment strategies for 
chronic pain patients on long-term opioid therapy who have not shown clear improvements in pain 
and function (Sullivan & Howe, 2013).  
 
12.4. Future Research directions 
There is a clear future research agenda based on the findings presented. Future research should 
focus in replicating and building on the studies presented in this thesis. Additional cross-sectional, 
prospective, and qualitative studies investigating the associations found throughout this thesis will 
continue to increase our understanding of overactivity as a construct in chronic pain. Specific 
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recommendations for future studies are outlined throughout the published papers that form the body 
of this thesis. 
 
Research that addresses how a period of overactivity is determined and assessed in clinical settings 
is also warranted. Results of the systematic review, presented in paper 1, suggests that task 
persistence is a positive pain coping strategy that is linked to improved function. However, it is 
unclear at what point task persistence becomes overactivity and, hence, can be classified as harmful. 
A period of overactivity can be defined as engagement in any activity that results in a significant 
pain exacerbation and a period of incapacity (Hanson & Gerber, 1990; Philips, 1988). However, it 
currently unclear if severe pain exacerbations cause changes in capacity. Van Damme  (2015) has 
argued that observed rest periods that follow severe pain aggravations could be solely explained by 
changes in mood and motivation. An investigation of the impact that changes in pain has on 
function capacity is an avenue for future research to determine if there is a point at which a pain 
escalation significantly changes ones capacity and if this point can be assigned a value across 
individuals (e.g. a pain z-score). This would build on the methodology developed and outlined in 
paper 3, where an arbitrary cut off point was used to determine a “severe pain aggravation”.  
 
Further research is also needed to understand the subgroup of individuals who report high levels of 
both habitual overactivity and activity avoidance.  The research presented in this thesis did provide 
some support the notion that the combination behaviour may reflect the scenario whereby 
individuals persist with some activities excessively (e.g., household chores) but avoid other 
activities which are perceived as pain provoking and non-essential (e.g., leisure activities) and that 
overactivity precedes activity avoidance. There are, however, alternative explanations for the 
combination behaviour. Some researchers have argued that the behaviour may reflect individuals 
engaging in an activity until their pain intensity increases, and then avoiding activity (i.e. a display 
of symptom signally activity cessation) (Van Damme & Kindermans, 2015). Delayed muscle 
soreness following excessive physical activity could also contribute to periods of activity avoidance 
and explain the combination behaviour. As different interventions target each of these scenarios 
relating to the combination behaviour, a greater understanding of the ‘high overactivity, high 
avoidance’ subgroup is warranted.  Further qualitative investigations, in addition to, quantitative 
investigations of the relationship between activity engagement, pain, and self-reported avoidance 
using time series analyses may be valuable in gaining a better understanding of this subgroup.  
 
Finally, the quantitative evaluations of both existing and new treatment protocols aimed at 
modifying overactivity behaviour are recommended. Long ago, Fordyce (1976) envisaged that 
169
   
targeting and modifying behaviour could have a substantial impact on the life of individuals 
suffering from chronic pain. The research presented in this thesis suggests that habitual engagement 
in overactivity behaviour negatively impacts on multiple quality-of-life domains. While this 
behaviour is difficult to change, it is something that both clinicians and researcher should aim for, 
as individuals who are able to learn pacing strategies and enact behaviour change do report positive 
life-changing outcomes. 
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Appendix 1: Demographic form 
 
 
1. Are you male or female? 
  
2. How old are you? years 
 
3.  How long ago did your pain begin? years   months 
 
4. Where is your pain? (Please tick relevant boxes) 
Head/face Neck 
            Shoulders/Arms/Hands           Upper back 
            Lower back  Chest 
            Abdomen/Groin       Buttocks 
            Thighs                                                                Knees 
            Calves/Ankles/Feet                                            Total Body Pain 
            Other:  
 
5. What is your current marital status? (please tick one box only) 
           Single  
           Married 
           Separated  
           Divorced  
           Widowed  
           Defacto or in a stable relationship 
 
6. At what level did you complete your formal education? (Please tick one box only) 
           Primary School 
           Junior high school certificate  
           Senior high school certificate 
           Tertiary non-university (e.g. TAFE diploma) 
           Tertiary university 
 
7. What is your current employment status? 
           Employed full-time 
           Employed part-time 
           Retired 
           Home duties 
           Unemployed due to pain 
           Unemployed due to other reasons 
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Appendix 2: The Pain and Activity Relations Questionnaire (PARQ) 
 
Please indicate how frequently each of the following statements is true for you.   
For each item circle a rating from 0 (never) to 5 (always).   
 
              Never         Always 
1.   I avoid activities that cause pain……………………………....0   1   2   3   4   5 
2.   I stop activities before pain becomes too great and return to  
      them later……………………...………………………………0   1   2   3   4   5 
3.   When my pain decreases I try to be as active as possible.……0   1   2   3   4   5 
4.   I use repeated rest breaks to help me complete activities.…….0   1   2   3   4   5 
5.  When I feel pain, I try to stay as still as possible.……………..0   1   2   3   4   5 
6.   I push myself to get things done despite my level of pain.…...0   1   2   3   4   5 
7.  I pace myself so I don't overdo it during activities that tend to  
     cause pain……………………...………………………………0   1   2   3   4   5 
8.  I avoid important activities when I am in pain.………………..0   1   2   3   4   5 
9.  I will stop any activity as soon as I sense pain coming on.……0   1   2   3   4   5 
10.  I split tasks into parts and do them one step at a time.……….0   1   2   3   4   5 
11.  I do not engage in activities that cause my pain to increase.…0   1   2   3   4   5 
12.  I do what I need to do regardless of the pain I feel.…………..0   1   2   3   4   5 
13.  When my pain reduces I push to catch up on what I missed…0   1   2   3   4   5 
14.  I am inactive because of pain.………………………………...0   1   2   3   4   5 
15.  I alternate between doing nothing and pushing too hard.…….0   1   2   3   4   5 
16.  I stop activities when my pain becomes intolerable.………....0   1   2   3   4   5 
17.  I don't even try to do some activities because I know they will  
       hurt ……………………...…………………………………….0   1   2   3   4   5 
18.  I do tasks more slowly so that I can get them done with less  
       pain ……………………...…………………………………….0   1   2   3   4   5 
19.  I pace myself to get things done.………………………………0   1   2   3   4   5 
20.  Considering, my pain problem I do more than I should.……....0   1   2   3   4   5 
21.  I spend too much time on some activities and experience  
       increased pain later……………………...……………………..0   1   2   3   4   5 
 
 
179
Scoring instructions: the sub-scale scores are computed by calculating the mean 
score on the set of items listed below: 
Confronting: 3, 6, 12, 13, 15, 20, 21 
Avoidance: 1, 5, 8, 9, 11, 14, 16, 17 
Pacing: 2, 4, 7, 10, 18, 19 
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Appendix 3: The Oswestry Disability Index version 2.0 (Modified) 
 
Please answer by checking one box in each section for the statement which best 
applies to you. We realise you may consider that two or more statements in any one 
section apply, but please just mark the answer that indicates the statement which most 
clearly describes your problem. Thank you for supplying this information to us.  
 
SECTION 1 : PAIN INTENSITY 
□ I have no pain at this moment. 
□ The pain is very mild at this moment. 
□ The pain is moderate at the moment. 
□ The pain is fairly severe at the moment. 
□ The pain is very severe at the moment. 
□ The pain is the worst imaginable at the moment. 
 
SECTION 2 : PERSONAL CARE (Washing, Dressing) 
□ I can look after myself without causing any extra pain. 
□ I can look after myself normally but it causes extra pain. 
□ It is painful to look after myself and I am slow and careful. 
□ I need some help but can manage most of my personal care. 
□ I need help every day in most aspects of my self-care. 
□ I do not get dressed, wash with difficulty; and stay in bed. 
 
SECTION 3 : LIFTING 
□ I can lift heavy weights without extra pain. 
□ I can lift heavy weights but it gives me extra pain. 
□ Pain prevents me lifting heavy weights off the floor, but I can manage if they are 
conveniently placed. (e.g. on a table) 
□ Pain prevents me lifting heavy weights, but I can manage light to medium weights 
if they are conveniently positioned. 
□ I can lift very light weights. 
□ I cannot lift or carry anything. 
 
SECTION 4 : WALKING 
□ Pain does not prevent me from walking any distance. 
□ Pain prevents me from walking more that 1 kilometre. 
□ Pain prevents me from walking more that 1/2 kilometre. 
□ Pain prevents me from walking more that 1oo meters. 
□ I can only walk using a stick or crutches. 
□ I am bed most of the time and have to crawl to the toilet. 
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SECTION 5 : SITTING 
□ I can sit in any chair as long as I like. 
□ I can sit in my favourite chair as long as I like. 
□ Pain prevents me from sitting for more than 1 hour. 
□ Pain prevents me from sitting for more than 1/2 hour. 
□ Pain prevents me from sitting for more than 10 minutes. 
□ Pain prevents me from sitting at all. 
 
SECTION 6 : STANDING 
□  I can stand as long as I want without extra pain. 
□ I can stand as long as I want but it gives me extra pain. 
□ Pain prevents me from standing for more than 1 hour. 
□ Pain prevents me from standing for more than 1/2 hour. 
□ Pain prevents me from standing for more than 10 minutes. 
□ Pain prevents me from standing at all. 
 
SECTION 7 : SLEEPING 
□ My sleep is never disturbed by pain. 
□ My sleep is occasionally disturbed by pain. 
□ Because of pain I have less than 6 hours sleep. 
□ Because of pain I have less than 4 hours sleep. 
□ Because of pain I have less than 2 hours sleep. 
□ Pain prevents me from sleeping at all. 
 
SECTION 8 : SEX LIFE 
□ My sex life is normal and causes no extra pain. 
□ My sex life is normal, but causes some extra pain. 
□ My sex life is nearly normal, but is very painful. 
□ My sex life is severely restricted by pain. 
□ My sex life is nearly absent because of pain. 
□ Pain prevents me from having a sex life. 
 
SECTION 9 : SOCIAL LIFE 
□ My social life is normal and gives me no extra pain. 
□ My social like is normal, but increases the degree of pain. 
□ Pain has no significant effect on my social life apart from limiting my more 
energetic interest ( e.g. sports) 
□ Pain has restricted my social life and I do not go out as often. 
□ Pain has restricted my social life to my home. 
□ I have no social life because of pain. 
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 SECTION 10 : TRAVELLING 
□ I can travel anywhere without extra pain. 
□ I can travel anywhere, but it gives extra pain. 
□ Pain is bad but I manage journeys over 2 hours 
□ Pain restricts me to journeys of less than 1 hour. 
□  Pain restricts me to short necessary journeys under 30 minutes. 
□ Pain prevents me from travelling except to receive treatment. 
 
 
Scoring instructions:  Each question is scored on a scale of 0-5 with the first 
statement being scored zero and indicating the least amount of disability. The last 
statement is scored 5 indicating most severe disability. The scores for all questions 
answered are summed, divided by the total possible score, then multiplied by 100 to 
obtain a global disability index (range 0 to 100).   
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Appendix 4: The Relationship Questionnaire (RQ) 
1. Following are descriptions of four general relationship styles that people often 
report.  
Please read each description and CIRCLE the letter corresponding to the style that 
best describes you or is closest to the way you generally are in your close 
relationships.  
A. It is easy for me to become emotionally close to others. I am comfortable 
depending on them and having them depend on me. I don’t worry about being alone 
or having others not accept me.  
B. I am uncomfortable getting close to others. I want emotionally close relationships, 
but I find it difficult to trust others completely, or to depend on them. I worry that I 
will be hurt if I allow myself to become too close to others.  
C. I want to be completely emotionally intimate with others, but I often find that 
others are reluctant to get as close as I would like. I am uncomfortable being without 
close relationships, but I sometimes worry that others don’t value me as much as I 
value them.  
D. I am comfortable without close emotional relationships. It is very important to me 
to feel independent and self-sufficient, and I prefer not to depend on others or have 
others depend on me.  
  2. Please rate each of the following relationship styles according to the extent to 
which you think each description corresponds to your general relationship style.  
 
   
 Not at all 
like me 
  Somewhat 
like me 
  Very 
much 
like me 
Style A.  1 2 3 4 5 6 7 
Style B.  1 2 3 4 5 6 7 
Style C.  1 2 3 4 5 6 7 
Style D.  1 2 3 4 5 6 7 
  
Scoring: Style A= Secure, Style B=Dismissing, Style C=Preoccupied, Style 
D=Fearful 
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Appendix 5: The Pain Catastrophizing Scale (PCS) 
Instructions:  
We are interested in the types of thoughts and feelings that you have when you are in 
pain. Listed below are thirteen statements describing different thoughts and feelings 
that may be associated with pain. Using the following scale, please indicate the degree 
to which you have these thoughts and feelings when you are experiencing pain. 
 
 RATING  0  1  2  3  4  
MEANING  Not at all  To a slight 
degree  
To a 
moderate 
degree  
To a great 
degree  
All the time  
 
 When I’m in pain … 
 Number  Statement  Rating 
1  I worry all the time about whether the pain will end.   
2  I feel I can’t go on.   
3  It’s terrible and I think it’s never going to get any better   
4  It’s awful and I feel that it overwhelms me.   
5  I feel I can’t stand it anymore   
6  I become afraid that the pain will get worse.   
7  I keep thinking of other painful events   
8  I anxiously want the pain to go away   
9  I can’t seem to keep it our of my mind   
10  I keep thinking about how much it hurts.   
11  I keep thinking about how badly I want the pain to stop   
12  There’s nothing I can do to reduce the intensity of the pain   
13  I wonder whether something serious may happen.   
 
Scoring:  The PCS total score is computed by summing responses to all 13 items. 
PCS total scores range from 0 – 52. The PCS subscales are computed by summing the 
responses to the following items: 
Rumination: Sum of items 8, 9, 10, 11 
Magnification: Sum of items 6, 7, 13 
Helplessness: Sum of items 1, 2, 3, 4, 5, 12 
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Appendix 6: The Thought Suppression Subscale of the Avoiandance-Endurance 
Questionnaire 
When we become aware of pain in our daily life, all kinds of thoughts pass through 
our heads at this moment. Sometimes, these are inner dialogues that we carry on with 
ourselves, sometimes just a few words which pass through our minds almost 
automatically and are often forgotten quickly. Sometimes they strike us as irrational, 
illogical or nonsensical, but they preoccupy us. Some of these thoughts are set out 
below. Please indicate for every single phrase on the list how often you had this 
thought during the past 14 days when you became aware of your pain. Please check 
one of the numbers on the scale.  
 
When I become aware of pain,  
this thought comes through my head…. 
              Never        Always 
1. It is important for me now to hold on. 0     1     2     3     4     5     6 
2. Pull yourself together!                                    0     1     2     3     4     5     6 
3. Don’t make such a fuss!                                 0     1     2     3     4     5     6 
4. It is important not to let myself go now.        0     1     2     3     4     5     6 
 
 
Scoring: Total score calculated by summing items 
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